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(54) NETWORK COMMUNICATION SYSTEM 

(57) Abstract: 

FIELD: communication. SUBSTANCE: device 
has ground and satellite communication nodes 
which use distributed spectrum with parallel 
code access using direct error correction 
encoding. Satellite nodes contain 
multiple-beam with high gain in order to 
provide first node set. Additional 
amplification with direct error correction 
is achieved by high gain antennas of 
satellite node. Amplification in satellite 
nodes provides possibility to use small-size 
mobile hand-set with non-directed antenna 
for connection to ground and satellite 
nodes. In addition information about user 
location is provided. Delay is decreased by 
means of time share of channels of digital 
data. Each transmitter has encoder which 
provides level of its output power. 
Receivers compare this code to level of 
received signal and tune it 



level of output power of transmitter. 
Inter-cell antenna is located in ground node 
which receives signals from multiple cells, 
partly compresses these signals and 
transmits compressed signals to multiple 
cells. EFFECT: increased efficiency of 
amplification and selectivity. 12 ol, 8 dwg 
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M3o6peTeHne othochtcs k cucieMe cba3h m, 

B HaCTHOCTM K flHeMCTOfi M06HJlbHOfi CMCTeMe 

CBA3M, MMeioii^eM HHTerpupoBaHHbie 
cnyTHUKOBbie n Ha3eMHbie tohkm. 

MHflycTpn^ ymencTbix KOMMyHHKau,nw 
Bbipoona 6onbiunMM TeMnaMM b CoeflUHeHHbix 
LilTaTax m fla>Ke 6bicTpee b HeraTopbix APyrux 
OTpaHax. OHa CTana b3>khom cny>K6oii, 
nMeioineM cym,ecTBeHHyio nonb3y, m BBMfly 
OKopocTM pooTa paccMaTpuBaeTca Hacbii^eHue 
cyii^ecTByioineM cnywobi. PaifoHbi c BbicoKoCi 
nnoTHOCTbK), HMeiomue 6onbiune 

MHTeHCHBHOCTM ncnojib30BaHHfi, ™na 
Jloc-AH>Keneca, Hbio-MopKa w MHKaro, urmeioT k 
3TOMy caivioe HenocpeflCTBeHHoe OTHOiueHMe. 
Cnoco6oTByeT STOMy w nepenonHeHHOCTb 
cneKTpa sneKTpoMarHMTHbix nacTOT, Koropaa 
CTaHOBMTCfi Bee 6onee Tfwenofi no Mepe 
pacLuwpeHHfl o^ii^ecTBeHHbix noTpeoHOCTeii b 
CBA3M. 3Ta nepeno^HeHHOCTb Bbi3BaHa He 

TOnbKO Ha/ll/MHeM AHei/ICTblX CMCTeM CBA3H, HO 

TaK>Ke APyrnMM cucTeMaMM CBH3K. OflHaKO, 

TOJlbKO JlMUJb B MHflyCTpHH flMeMOTblX 
KOM My H M K3 l^l/l M OLjeHI/IBaeTCfl, HTO KOJlUHeCTBO 

Mo6nnbHbix a6oHeHTOB 6yfleT yBeni/mi/iBaTbcs b 
mhpobom MaciuTa6e Ha nopaflOK b npeAenax 
6nn>Ka£iLunx p,ecnT\/i ner. CneKTp paflnoHacTOT 
orpaHMMeH m BBMfly SToro B03pacTa(oiAero 
Tpe6oBaHna Ha ncnonb30BaHi/ie HenpepbiBHO 
nconeflyKDTCfl cpeACTBa Ana ero oonee 

StfcCpeKTMBHOrO MCnOnb30BaHMfl. 

CyinecTBytoLnne smencTbie paflHoycTpoticTBa 
B nepByw onepeAb npeAHa3HaMeHbi pf\9, 
o6ecneHeHMfi Mo6nnbHoPi TenectpoHHoii cny>K6bi 
Ana nonb30BaTene£i aBTOMo6miflMH b pa3BMTbix 
o6racTflx ctohml^. flna nonb30BaTe/ieH b 
yflaneHHbix pafloHax, nonb30BaTenefl Ha 
caMoneTax n Ha cyAax cym,ecTByioT cny>K6bi 
3P<t>OH m MHMAPCAT, ho nepeKpbiBaHne 
flBnaeTCfl HenonHbiM, a o6cnyx<MBaHMe 

OKa3blBaeTCH OTHOCMTenbHO paCTOHMTenbHblM. 

Mo6nnbHbie paflnocnyTHUKOBbie cucTeMbi Ha 
npoABMHyTO^ CTaflnn nnaHnpoBaHna MO>KeT 
6biTb ooecnenaT ynyniueHHbie peneBbie KaHanbi 
np^Moro BemaHun aha Moo"nnbHbix aooHeHTOB b 
yAaneHHbix o6nacTax, ho Bee em,e npn 
cymecTBeHHO 6onee BbicoKoPi ctommoctm no 
cpaBHeHMK) c cymecTByKJineM Ha3eMHoPi 
flHenoToti ony)K6oM. Ha3eMHafl nHenoTas m 
nnaHOBaa cnyTHWKOBaa TexHonoruw AononHflKrr 
Apyr Apyra npn reorpaepi/NecKOM nepeKpbiBaHuu 
b tom, hto Ha3eMHafl flHencTaa cny>K6a cbs3h 
o6eoneHMBaeT peneByio TenecpoHHyio cny>K6y b 

OTHOCMTeilbHO pa3BHTOM TOpOACKOpi M 

npnropoAHofi o6nacTsx, ho He b 
peAK03aceneHHbix MecTHOCTax, TorAa KaK 
nnaHOBbie cnyTHMKH Ha 3eMHbix op6wTax 6yAyT 
o6ecneHMBaTb o6cny>KMBaHue 
peAK03aceneHHbix MecTHOCTeti. Xom b oGomx 
TexHonornax nononb3yeTCfl OAHa n Ta >Ke oSinafl 
o6nacTb paAnoHacTOTHoro cneKTpa, ohh b 

OOHOBHOM flBflflfOTCfl pa3AeflbHblMH M 
HeCOBMeGTMMbIMM no KOHCTpyKL^MM B 

oyi^eoTByfomeM BMAe. B HaoToamee Bpeiw), 
ecnn nonb30BaTenb Hy>KflaeTCfl b o6enx cpopMax 
Mo6mibHoro nepeKpbiBaHun CB33M, oh AonxeH 
Bno>KMTb cpeACTBa b flBa OTHOCMTenbHO floporux 
a6oHeHTCKMX 6noKa, no OAHOMy ppn Ka>KAo£i 
cncTeMbi. 

noTpe6HOCTb b Mo6nribHOM TenecpoHHOM 
o6cny>KMBaHnn nocTOfiHHO pacninpfleTCfl n c 
paciunpeHneM stom cny>K6bi npo6neMa 
o6cny>KMBaHHfi B03pociuero KonnnecTBa 
a6oHeHTOB, KOTopwe nyTeiuecTByioT M3 oahoto 
pafioHa b ApyroPi, CTana npo6neMoti nepBeMiueCi 



Ba>KHOCTM. ^HencTbie cncTeMbi CBA3M AenqT 
o6nacTb o6cny>KMBaHMfl Ha reorpacpunecKne 
RHeMKH, Ka>KAafl H3 KOTopbix o6cny>KMBaeTCfl 
6a30BoCi CTaHL(neCi unn y3noM, oobMHO 
pacnonaraioiAMMC^ b ee ueHTpe. UeHTpanbHbifi 
y3en nepeAaeT AOCTaTO^HO SHeprnu Ann 
nepeKpbiBaHHfl o6nacTM CBoePi fineMKH noneM 

COOTBGTCTByfOLAeM CMJlbl. ECJIM M06HJlbHblCl 

nonb30BaTerib nepeMeiAaerefl k hobom meme, 
paAHoni/iHWfl nepeKmonaeTcn Ha hobnR y3en, 
o6ecneHeHHNM HMeioiAHMca KaHanoM. Oah3ko, 
ecru Mo6unbHbiPi norib30BaTenb nepeMeiAae™ 
b paMOH, rAe Bee KaHanbi 3aH?iTbi, nnn KOTopbifi 
He o6cny>KHBaeTCfl HMKaKOM AHencTOM cny>K6oM 
nnn, b HeraTopbix cnyHanx, b paMOH, 
o6cny>KHBaeMbiM APyruM o6naAaTeneM 

riML^eH3MM/nOCTaBlAHKOM, TO ero Bbl30B MO>KeT 

6biTb BHe3anHO npepBaH. 

CymecTByioLAne Ha3eMHbie Mo6nnbHbie 

CWCTeMbl CB33U 06bNHO OCHOBaHbl Ha 

npuMeHeHMM HacTOTbi MOAynflL^MM (MM), a i/i3-3a 

OTpaHUHeHHblX B03MOXHOCTeM CHflTMfl 
MHTepCpepeHL|MM HaCTOTHOM MOAyJlflLlMM Ka>KAblM 

paAnoKaHan MO>KeT Mcnorib30BaTbCfl TonbKO 
OAHa>KAbi b LunpoKOM reorpacpMMecKOM o6nacTH, 
oxBaTbiBaiomeii mhop 
KaxAaa fiHeMKa mo>i 
He6onbiuyio flonio Bcefi pa3peiueHHOM 
paAnonacTOTHOM nonocw, hto npuBOAUT k 
HescpcpeKTHBHOMy ncnorib30BaHMio MMeioLAeroca 
cneiapa. B HeKOTopbix cnynaqx KaMecTBO penn 



MM nepeAann, nsBecTHoro KaK 3aMnpaHne utim 
"MepTBbie tohkm". Cy6"beKTHBHbin acpcpeKT 
3aMnpaHnn npeACTaBjineT C060R 
noBTopnioineecH yTonneHne peneBoro cumana b 
cpohobom ujyMe Hacra MHoro pa3 b ceKyHfly, 
ecnn noABkDKHbiPi 6tiok HaxoanTcs b ABM>KeHnn. 
npo6neMa o6ocTpfleTC3 3a cneT 
MHTepcpepeHL^MM ot nonb30BaTeneR b tom >kb 
KaHane b yAaneHHbix anefiKax n nonynaioLLiMxcfi 
nepeKpecTHbix noMex n3-3a orpaHnneHHbix 

BO3M0>KH0CTeH MM no CHM>KeHHIO 

MHTepcpepeHi4HM. KpoMe Toro, nacTHoe 
oonaAaHne CB^3bK) sBnflerea OTHOcnTenbHO 
cna6biM, cuman MM MO>KeT 6biTb ycribiiuaH 
ApyruMn, kto HaxoAHTCfi Ha npneMe Ha tom >Ke 

B cnynae, KorAa oahh Anana30H nacTOT 
flBnaeTCfl npeAnoHTMTenbHbiM HaA APyr^MH v\ 
TonbKO oahh A^ana30H AO-n>KeH ncnorib30BaTbCfl 
Ann Mo6MnbHoi^ cba3h, scpcpeKTi^BHbie cncTeMbi 

OB33M 0Ka3blBaK>TCfl HeoSXOAMMblMH Ann 

rapaHTHn, hto 6yAeT B03MO>KHOCTb 
npncnoco6nTbCfi k nucny nonb30BaTenew, 
*enaiou4Hx ncnorib30BaTb flnana30H. HanpwMep, 
b HacTOHLAee BpeMJi HMeeTcs innpoKO 
pacnpocTpaHeHHoe cornaiueHne o Bbi6ope L 
Anana30Ha KaK TexHunecKH npeAnoHTHTeribHoro 
nacTOTHoro Anana30Ha Ana cba3m cnyTHUKa c 

nOABM>KHblM 06"beKTOM B Mo6nnbHbix CMCTeMaX 

cb«3m, B cnynae, KorAa BbiGnpaeTca stot 
eAMHCTBeHHbM Anana30H, coAep^aiAMM Bcex 
MoSnnbHbix nonb30BaTeneti cb?13m, 
Han6onbUjyio Ba>KHOCTb 6yAyT HMeTb 
ynymueHMfl ncnonb30BaHnn cneKTpa b o6nacTM 
3am,MTbi ot MHTepcpepeHL^nn n b bo3moxhocth 
cpyHKUnoHnpoBaTb 6e3 HaBfl3biBaHnn 
HeflonycTMMOM MHTepcpepeHL^nn Ha APyrne 
cnyjKObi npn paccMOTpeHMM onTMManbHoro 
npHMeHeHHa HeflocTaTOHHoro cneKTpa. 

PacnpocTpaHeHHOM TexHonorMew 
cneKTpanbHoPi cba3m ABnaeTCfi TexHonorna, 
KOTopaa Hainna ujupoKoe npuMeHeHue b 
BoeHHoti o6nacTH, KOTopaa Aon>KHa OTBenaTb 
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TpeGoBaHMfiM 6e3onacHOCTM, 

MHHHMH3MpOBaHHOM BepofiTHOc™ 

fleTeKTi/ipoBaHMfi cumajia, MMHi/iManbHOM 
HyBCTBMTenbHOCTM k BHewHefi HHTepcjaepeHL^nn 
mjih aKTMBHbiM noMexaM. B pacnpocTpaHeHHoCi 
oneKTpanbHofi cuoTeMe MoaynnpoBaHHbiM 
Hecymww cnmaji flaHHbix TaioKe MOflynnpyioT 

OTHOCHTenbHO lilUpOKOnOJlOCHblM 

nceBflo-cnyHatiHbiM "pacLUMpfuomnn/i" cumanoM 
TaK, 4T0 nepeAaHHan iiiwpHHa flnana30Ha 
HaMHoro 6onbiue, 4eM mnpnHa flnana30Ha v\nw 
CKopocTb MHct3opMaL4MH, noflne>KaLnefi nepeflane. 
06bNHO "paciunpflKiinMM" cumaji 
Bbipa6aTbiBaeTon noopeAOTBOM 
nceBflocjiynaMHoro fleTepMUHUCTunecKoro 
u,neppoBoro noiwecKoro anropnTMa, KOTopbiM 
Ay6nnpyeTCfl Ha npneMHMKe. 

nyTeM nocneAyioLneCi MOAynau^w npuHAToro 
onmana tom >Ke pacwi/ipjiioLAeM HacTOTOM 
npuHfiTbiM cuman nepeKapTi/ipyeTca b wcxoAHyio 
MHCpopMaL^noHHyio LuwpwHy AnanaaoHa ppa 
Bocnpon3BeAeHna HyjKHoro cvimana. nocKoribKy 

npMGMHMK HBnfleTCfl HyBOTBHTejlbHblM TOnbKO K 

ci/imany, KOTopbiM pacnpocTpaHi/inc?] c 



pacnpocTpaHeHHfl, B03MO>KeH eAMHCTBeHHO 
aApecyeMNM KaHan. Taioce cneKTpanbHasi 
nnoTHOdb SHeprnn HanneTcn Marioti i/i 6e3 
eflMHCTBeHHoro pacnpocTpaHseMoro KOfla oneHb 
TpyflHO BbiflennTb cuman, eu\e TpyflHee era 
AeKOAHpoBaTb, TaK mto ynymuaeTca 
ceKpeTHOdb m yMeHbuiaeTCfl MHTepcpepeHLiMfi c 
CHmanaMW Apyn/x cny>K6. CneKTpanbHbiii 
cuman pacnpocTpaHeHMfi MMeeT cnnbHyio 

HeBOCnpUMMMMBOCTb K MHOTOKaHanbHOMy 

3aMnpaHuio, MHTepcpepeHL^M ot Apyrox 
norb30BaTere^ toH x<e cucieMbi m 
HHTepcjDepeHLiMn ot flpyrux oncTeM. 

B CnyTHMKOBO^ CMCTeMe CBA3I/I Ba>KHblM 
CpaKTOpOM ABnaeTCfl MOlAHOCTb flMHUM 0B33H 

JlA-3eMnfi. Mow,HOCTb cnyTHUKa wecTKO 
orpaHMMeHa, nosToiwy KonMMecTBO 

nojib30BaTenei^ cnyTHUKa, KOTopbie MoryT 6biTb 
cornacoBaHbi, m, cneAOBaTenbHO, 

)KH3HeCnOG06HOCTb TaKOii CMCTeMbl HaXOAHTCfl B 

oopaTHow nponopu.nn k TOMy, HacKonbKO mhoto 
moiahocth cnyTHMKOBoro nepeflaTHwra flon>KHO 
6biTb pacnpeAeneHO Ha Ka>KAoro nonb30BaTens. 
Mhoto npeAno>KeHHbix MoSnnbHbix cnyTHMKOBbix 
cncTeM cb?13m ocHOBbiBanocb Ha 
HanpaBneHHOCTU aHTeHHbi nonb30BaTena pnn 
ooecneHeHMH AononHMTenbHoro scpcpeKTMBHoro 
ycnneHH3 molahocth. 3to npuBeno k 
3HannTenbHbiM 3aTpaTaM Ha o6opyAOBaHne 
nonb30BaTenfl n HeyAo6oTBy b pa6oTe, 

Bbipa>KeHHOMy B Heo6XOflMMOCTH HMeTb 

HeKOTopoe ynpaBJieHne unn Bbioop aHTeHHbi 
Pf\9, cxBaTbiBaHna cnyTHMKa. Kpoivie Toro, 
pyHHbie npneMonepeAaTHMKM HBnaioTcq 

HenpaKTMHHbIMM BBMAy nOTpe6HOOTM B 

OTHOCHTenbHO 6onbUJHx HanpaBJieHHbix 

QHTeHHQX. 

B HeKOTopbix Ha3eMHbix anencTbix cny*6ax 
npueMonepeAaTMnK noTpeoMTenfl H3ny4aeT 
o6bNHO Ha ypoBHe molahoctm, KOTopbiti Ha 30 40 
A6 6onbwe Heo6xoAHMoro b cpeAHeM o u,enbio 
npeoAoneHna Hynefi 3aivinpaHMfi. 3to npuBOAUT 
k curibHO yBennMeHHOM Me>KOMCTeMHo£i 
HHTepcpepeHL^nn m CHi/weHMio cpoKa cny)K6bi 
6aTapen. TaioKe 6bmo 6bi >KenaTe/ibHO 
co3AaHne cncTeMbi ynpaBneHna nnTaHneM flna 
KOMneHcai4ww 3aMnpaHMfl n MHTep4)epeHi4MH 6e3 
npeBbiiueHMfi MHHHManbHora KonnnecTBa 
moiahocth, Heo6xoAHMOM una npeoAoneHMfi 
TaKOM HHTepcpepeHL4Hn. 



KpoMe Toro, B03MO>KHOGTb onpeAeneHUfl 
nono>KeHMfl noTpe6nTerifi 6bma 6bi none3Ha npn 
HeKOTopbix npnno>KeHMflx flMencTOM cncTeMbi 
CBA3M, TaKMX KaK one>KeHne 3a n pOABM>KeH MeM 
KOMMepMecKoro TpaHcnopTHoro cpeACTBa no 
MapujpyTy. B ApyroM cnyqae mo>kho AaTb 
B03MO>KHOCTb noTpe6nTenK) onpeAennTb era 
oo6cTBeHHoe nono>KeHMe. TaKafl B03MO>KHOOTb 
6onee none3Ha npM noBbiweHHoii tohhoctm. 

TaKMM o6pa30M, >KenaTenbHO co3AaTb 
HHenoTyio cucTeMy CBA3M, Korapaa MHTerpupyeT 
y3Jibi cnyTHMKa c Ha3eMHbiMH y3/iaMH Ann 
o6ecneHeHMfl nepeKpbiBaHMfl GonbiueM 
nnoi^aAM noBepxHOOTM 6e3 noTpe6HOOTM b 
Mcnonb30BaHnn flByx pa3Hbix onoTeM, HMefOL^MX 
HeKOTopwe Tpe6oBaHM^ no 3aTpaTaM Ha 
o6cny>KHBaHne m annapaTypy. Kpoivie Toro, 
jKenaTe/ibHO co3AaTb HHencTyKj cucTeiwy CBA3H, 
b KOTopon ncnonb3yeTCfl TexHonorna 
pacnpocTpaHeHHoro cneKTpa, p,ena\ow,a9\ 6onee 
scpcpeKTMBHbiM ncnonb30BaHne oyiAeoTByioLAMX 
mctomhmkob HacTOTHoro cneKTpa M 
no3BoriflioLAafl yBenuMMBaTb oeKpeTHOOTb npn 
CBA3M. KpoMe Toro, 6bmo 6bi >KenaTeribH0 
ncnojibsoBaTb OTHOCHTenbHO ManoMon^HbiM, 

KOMnaKTHblM M M06HflbHblM TefieCpOHHblM 

annapaT, UMeiomuM He6orbLuyio 

HeHanpaBneHHyio aHTeHHy, n TaKOM, KOTopbiPi 
nosBonaeT CBflSbiBaTbca m c Ha3eMHbiMM 

CTaHI4MHMH, M CO CnyTHUKOBblMM CTaH14MflMH. 

M3o6peTeHne nosBon^eT cosAaTb RHencTyio 
cwcTeMy CBA3H, nMeiomyio Ha3eMHbie n 
KOCMMHecKne yanw, KOTopbie ABnsioTCfl 
nOHHOOTblO MHTerpupoBaHHbiMH. 06nacTM, rAe 
HenpaKTMHHbiMn flBnaioTCfl HaseMHbie ysnbi, 
nepeKpbiBaioTCfi KOOMMHecKHMU y3naMH. 
KocMUHecKne y3/ibi coAep>KaT cnyTHMKH, 
KOTopue no3Bori!iioT ycTaHOBMTb a^ie/iKu, 
KOTopbie bo MHornx cnynaflx nepeKpbiBaioT 
Ha3eMHbie SMeRKH. Mcnonb3yeT05i onooo6 cba3m 
pacnpocTpaHeHHoro cneKTpa, KOTopbie 
BKnioMaeT b ce6n TexHonornn napannenbHoro 
AOCTyna c koaobum ynnoTHeHneM KaHanoB 
(CDMA) n np^Moro KOAnpoBaHna ncnpaBneHMfl 
olum6km (FECC) Ana yaenmeHiAn KonnMecTBa 
noTpe6nTene£i, KOTopbie MoryT 6biTb 
cornacoBaHbi b npeflenax pacnpeAeneHHoro 
cneKTpa. CucTeMa pacnpocTpaHeHHoro cneKTpa 
no3BonaeT ncnojib30BaTb oneHb 

HH3KOCKOpOCTHOe CHJ1bHOM36blTOHH09 

KOA^poBaHne 6e3 noTepb bo3mo>khocth 
cornacoBaHUfl MaKCHMarbHO B03MO>KHoro 
KonnHecTBa nonb30BaTenefi b npeAenax 
pacnpefleneHHoro flnana30Ha. HraKOCKopocTHoe 
KOA^poBaHne, b cboio onepeAb, o6ecne4MBaeT 
MaKCHManbHO B03MO>KHoe ycuneHne 
KOAnpoBaHUfi, MHHMMM3npyfl Heo6xoAMMyio 
BennHMHy ypoBHa cnmana Ha npneiviHHKe m 
MaKCHMH3npyyi KonnnecTBO noTpe6nTeneii, 
KOTopoe Mow:eT o6cny>KMBaTbCfl b HacTOTHOM 
Anana30He. 

MHorony^eBbie aHTeHHbi c OTHOCHTenbHO 
bncokum ycuneHneM ncnorib3yioTCfl Ha 
cnyTHMKax n b oahom H3 npuMepoB peann3aL(nn 
npuMeHfiioTCfl aHTeHHbi, nMeioiAHe 
OTHOCHTenbHO 6onbiuotf OTpa>KaTejib c 

MHOrOKpaTHOM SreMeHTHOfi OGpaTHOW CBf13blO, 

HaxoflflneKcn b cpoKanbHOM nnocKOCTH 
pecprieKTopa. nyTeM coeAMHeHUfi aHTeHHbi c 

6onbLUHM yCMTieHHeM C H36blTOMHblM 

ycMneHMeM, nonyHeHHbiM nocpeACTBOM FECC, 
nonyqaeTCfl AOCTaTOMHoe ycuneHMe b CMCTeMe, 
TaK hto 6jiok noTpe6nTerifi coAep>KHT nuiub 
He6oribiuyio, Mo6nnbHyio TenecpoHHyio Tpy6Ky c 
He6ojibLuoti HeHanpaBneHHOM £ 
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AflanTMBHafi CMCTeMa KOHTponn molahoctm 
nepeAaTHMKa KOMneHCMpyeT Bapnannn ypoBHn 
npMHHToro onrHana, Bbi3BaHHbie 3flaHnaMM, 
jihotbom m ApyrnMH npennTCTBMnMM. Oi^eHKa 
noTepb TpaeKTopuu BbneKaeT H3 ypoBHn 
npuHAToro CMmana n M3 aaHHbix, 
coflep>KainMxcfl b Ka>KflOM nepeflaHHOM CMmane, 
KOTopbie yKa3biBaK>T, hto nepeAaTHMK BbiAaeT 
MomHOCTb. Ha ocHOBe nonyneHHOM TpaeKrapMM 
o noTepflMM m flaHHbix 06 ypoBHe moluhoc™ 
nepeAamnKa npMeMHHK MO>KeT perynnpoBaTb 

BblXOfl MOLflHOCTM COOTBeTGTBeHHO CBOerO 

nepeAaTHMKa. 

B oflHOM npMMepe peannsaunn u,enjp 
ynpaBneHMn ceTbio CMCTeMbl Mcnonb3yeTcn Ann 
KoopflUHwpoBaHMfl cucTeMHbix onepau,MM, Ann 
coxpaHeHna conpoBO>KAeHi/ifl pacn oriole hum 
noTpe6MTenn, Ann Bbino/iHeHun onTMManbHoro 
paonpeAeneHMfl mctohhmkob CMCTeMbl Ha 
Ka^biM Bbi30B, KowiaHAHbix koaob annapaTypbi 
nocbiJiKM, a TaioKe cne>KeHMn m HaonioAeHMfl 3a 
cocTOSHneM Bcevi CMGTeMbi. YnpaBneHne Bcefi 
cucTeMbi MM99T MepapxMHecKyio npwpoay b 
AaHHOM npMMepe, Bumc-ian u,eHip ynpaBneHMn 
oeTbio CMGTeMbi, perMOHanbHbie y3noBbie 

KOHTpOJlbHbie U,eHTpbl, KOTOpbie KOOpAMHMpyiOT 

noApo6Hoe pacnpeAeneHMe mctohhmkob 
Ha3eMHOM ceTM b npeAenax paPioHa n oamh win 
6onee cnyTHMKOBbix y3noBbix L^eHTpoB 
ynpaBneHMn, OTBeTCTBeHHbix 3a pacnpefleneHne 
hctohhukob cpeflw hctohhhkob ceTH cnyTHWKa. B 
APyroM npMMepe peann3aL4nn cucTeMa He 
BKnKwaeT b ce6n u,eHTp ynpaBneHMn ceTbio 
CMGTeMbi, a i^eHTpbi y3noBoro ynpaBneHMn 

pa60TaK)T aBTOHOMHO, 

B oahom npMMepe oamh unu 6onee i^eHTpoB 
cnyTHMKOBoro y3noBoro KOHTponn o6cny>KMBaK)T 

MHO>KeCTBO M CnyTHMKOBblX a^eeK, 

cocTaBiifiioL^ee "crycTOK", B stom npMMepe 
cocTaBHbie CMmanbi Mhot pa3JiMMHbix amsgk 
crycTKa nacTOTHO ynnoTHnioTca Ha o6myio 
nnHUKj n pa3Aenfl«5TCfl nocpeflCTBOM nacTOTHoro 
pa3ynnoTHeHMfl Ha oahom mjim 6onee 
cnyTHMKOBbix ueHTpoB y3noBoro KOHTpona, 
cny>Kau4MX crycTKOM. B stom npMMepe 

npoeKTHofi nepeMeHHOM, KOTopan MO>KeT 
M3MeHflTbcn b npeAenax Me>KAy eAMHML^etf u 
BceM HucnoM nneeK b cncTeMe. 3to MO)KeT 6biTb 
onTMMM3npoBaHO Ann Kax<Aoro KOHKpeTHoro 
paifoHa crycTKa b 3aBncuM0CTU ot 
MyribTunneKCHoPi ujupuHbi nonocbi o6paTHoro 
xofla m BHyTpupernoHanbHbix CKopocTeM Bbi30Ba 

MeCTHOM TenetpOHHOM KOMnaHMM. 

B ApyroM acneKTe n3o6peTeHnn MMeeTcn 
Me>KflHeMKOBan cucTeMa lumh, b kotopom jimhus 
CB33M noTpetiMTenn co cnyTHMKOM b oahom 
nneMKe MO>KeT OAHOBpeMeHHO ObiTb CBn3aHa co 
BceMM fweiiKaMM Toro we cnyTHUKa Ha LUMHe. 

Eui,e no OAHOMy acneKTy u3o6peTeHnn 
BbinonHeHO onpeAeneHue nonojKeHM^ 
noTpe6nTenn c noMombio OTcne>KMBaHMfl 
OTBeTHoro cwrHana noTpe6nTerfi ao onpoca unu 
Apyroro cumana, nepeaaHHoro ycTpoMCTBOM 
onpeAeneHna nono>KeHHfl. Pa3HML^bi BpeMeHM 
npuxofla Ha pa3nnHHbie y3nbi flaraT 6a3y flaHHbix 
Ann onpeAeneHHfl MecTOHaxoKAeHwn 
KOHKpeTHoro nonb30BaTenn. 

Ha cpur. 1 n3o6pa>KeHa 6noK-cxeMa, 

OCHOBHbie SJieMeHTbl CMCTeMbl CB33H B 

cooTBeTCTBHn c npnHL(nnaMn M3o6peTeHnn; Ha 
cpur. 2 AnarpaMMa nacTOTHbix noAAnana30HOB 
nacTOTHoro pacnpeAeneHMfi Ann nnencTOM 
cucTeMbi; Ha cpur. 3 o6man 6noK-cxeMa 
cncTeMbi CBn3n b cooTBeTCTBMM c npuHL^nnaMn 



M3o6peTeHun 6e3 ceTeBoro ynpaBnmoii^ero 
i^eHTpa; Ha cpwr. 4 cxeMa, Ha KOTopoti noKa3aHO 
cooTHOiueHMe n^encTOM nepapxunecKoPi 
CTpyKTypbi Ha3eMHbix n cnyTHMKOBbix y3Ji0B b 
TunoBOM n^ePiKe ia noKa3aH crycTOK, 
coAep^aL^MM 6onbiue oahom cnyTHMKOBOM 
nHeCku; Ha cpMr. 5 - 6noK-cxeMa cnyTHMKOBOM 

CMCTeMbl CBn3M, Ha KOTOpOM noKa3aH 6J10K 

noTpe6MTenn m cnyTHMKOBbiM y3noBOM u,eHTp 
ynpaBJieHun; Ha cpwr. 6 6noK-cxeMa npMMepa 
o6pa6oTKM cnyTHMKOBoro CMmana b CMCTeMe 
(cpnr.5); Ha cpMr. 7 cpyHKL^MOHanbHan 6noK-cxeMa 
npneMonepeAaTHMKa noTpe^MTenn c 
aflanTHBHoii cucTeMoM ynpaBneHna MoinHOCTbio; 
Ha cpMr. 8 (a-h) BpeMeHHbie AnarpaMMbi 
aflanTMBHofi ABynanpaBJieHHoti CMCTeMbl 
ynpaBrieHnn. 

KaK noKasaHO Ha npMMepax, M3o6peTeHMe 
peariM30BaH0 b nneMcrafi CMCTeMe CBn3M, 

HCnOTIbSyiOLHeM MHTerpMpOBaHHbIM CnyTHMKOBbiM 

m HaseMHbiM ysnbi, b KOTopbix Mcnonb3yeTcn 
OAHa m Ta MOAynmiMn, KOAMpoBaHMe m 
CTpyicrypa pacnpocTpaHeHMn, m Ka>KAbiM M3 
KOTopbix OTBenaeT Ha MAeHTMHHbiM 6tiok 
noTpe6MTena. 

Ha cpMr. 1 noKa3aH o6iamm bma CMCTeMbl 
cbr3m 10, rAe npMBeAeHbi cpyHKi^MOHanbHbie 
B3aMMOCBn3M rnaBHbix sneMeHTOB. L4eHTp 12 
ynpaBneHi/in ceTbio cncTeMbi HanpaBnneT 
pacnpeAeneHMe BepxHero ypoBHn Bbi30BOB Ha 
cnyTHMKOBbie m HaseMHbie perMOHanbHbie 

McnonbsyeTcn Ann KoopAMHaL^MM onepaL^MM Bceii 
CMCTeMbl, coxpaHeHMn orerie>KMBaHMn 
pacnono>KeHMM noTpe6MTenn, ocymecTBneHMn 
onTMMaribHoro pacnpeAeneHMfi mctohhmkob 
cncTeMbi Ann Ka>KAoro Bbi30Ba, nocbinKM 

KOMaHAHblX KOAOB yCT3H0BKM M OTCne>KMBaHMn M 

Ha6niOAeHMfl 3a cocTonHMeM BceM CMCTeMbl. 
PerMOHanbHbie L|eHTpbi 14 y3noBoro KOHTponn, 

OflMH M3 KOTOpblX noKa3aH, nOACOeAMHeHbl K 

L(eHTpy 12 ynpaBneHMn ceTbK 
HanpaBnneT pacnpeAeneHMe 
Ha3eMHbie y3Jibi b npeAenax 
CTonMHHoro paMOHa, PerMOHanbHbiM LieHTp 14 
y3noBoro ynpaBneHMn o6ecneHMBaeT AOCTyn m 

OT CpHKCHpOBaHHblX Ha3eMHblX JTMHHH CBn3H TMna 
KOMMepHeCKMX TeneCpOHHblX CMCTeM, M3BeCTHblX 

b KanecTBe o6ii(ecTBeHHOM TenecpoHHOM ceTM 
(RSTN). Ha3eMHbie y3nbi 16 noA ynpaBneHMeM 
cooTBeTCTByioinero perMOHanbHoro y3JioBoro 
u,eHTpa ynpaBneHMn 14 npMHMMaioT Bbi30Bbi no 

CpMKCMpOBaHHOM H33eMH0M nMHeMHOM CeTM, 
KOAMpyiOT MX, paCnpOCTpaHniOT B COOTBeTCTBMM 

c eAMHbiM koaom pacnpocTpaHeHMn, 
npMAaBaeMbiM Ka>KAOMy 3aAaHH0My 
noTpe6MTenio, KOM6MHMpyioT mx b coct3bhom 
CMTHari, MOAynMpyioT stot cocTaBHOM CMrHan Ha 
Hecymyio nepeAany m nepeAaioT mx no 
nepeKpbiBaeMOMy nneeHHOMy pernoHy. 

CnyTHMKOBbie u,eHTpbi 18 y3noBoro 
ynpaBneHMn TaK>Ke coeAMHeHbi c L^eHTpoM 12 
ynpaBneHMn ceTbio CMCTeMbl no Ha3eMHbiM 
nMHMnM cocTonHMn m ynpaBneHMn MnM apytmmm 
cpeACTBaMM m aHanorMHHO ynpaBnnioT 
Bbi30BaMM npeAHa3HaneHHbiMM Ann 

CnyTHMKOBbix nMHMM CBH3M TMna MAyi^MX OT 

RSTN KOAMpyiOT mx, pacnpocTpaHnioT mx b 

COOTBeTCTBMM C eAMHbIMM K0A3MM 

pacnpocTpaHeHMn, npeAnMcaHHbiMM Ann 
3aAaHHbix noTpetJMTeneM, m ynnoTHnioT mx c 
ApyrMMM aHanorMHHbiMM HanpaBneHHbiMM b 
KaHanu BBOAa ot 3eMnM k cnyTHMKy , KOTopue 
HanpaBneHbi k 3aAaHHOMy cnyTHMKy 20. 
CnyTHMKOBbie y3nbi 20 npMHMMaioT CMmanbi 



O 



BBepX, HaCTOTHO pa3ynjlOTH3K)T Bbl30Bbl, 

npeAHa3HaneHHbie ppn pa3Hbix cnyTHMKOBbix 
meex, ^acTOTHO TpaHcnupymT m HanpaBnaioT 

Ka>KAblCi Ha COOTBeTCTByiOli^nCl HMeeHHbIM 

nepeAamnK w flHeeHHbiM nyn m nepeflaroT GMecb 

BCeX OflMHaKOBO HanpaBfieHHblX BU30BOB BHM3 K 

3aflaHHOM AHeeHHOM o6nac™ cnyTHMKa. B 
AQhhom cnynae "o6paTHbm xoa" 03HanaeT CB33b 
MexAy cnyTHMKOM 20 n i^eHTpoM 18 y3noBoro 
ynpaBneHMfl cnyTHnra. B oahom npMMepe sto 
nacTOTa K-Anana30Ha, TorAa KaK b jimhmm cba3m 
Me>KAy cnyTHMKOM 20 n 6noKOM 22 
nonb30BaTerfl Mcnonb3yeTca nacTOTa 
L-flnana30Ha hum S-AMana30Ha. 

Bjiokh 22 noTpeoMTena OTBeMaioT Ha 
cumanbi nu6o ot cnyTHura, nn6o ot Ha3eMHoro 
y3na, npMHMMaioT OTnpaBnaeMbiPi cocTaBHOM 
CMman, BbiAenaioT CMman, npeAHa3HaMeHHbiM 
Ana stoto noTpe6MTerfl, nyTeM 
pacnpodpaHeHna c ncnonb30BaHneM 
npeAHa3HaqeHHoro Ana noTpeoMTena 
eAHHCTBeHHoro KOAa, AeMOAynwpyioT m 
AeKOflnpyioT MHCpopMauMio n nepeAaioT Bbi30B 
noTpeoMTenio. TaKne 6jiokm 22 noTpeoMTena 
MoryT 6biTb Mo6nnbHbiMM nnn MoryT 
cpMKCMpoBaTbCH b onpeAeneHHOM nono>KeHMM. 
KaHanbi 24 o6ecneHMBaioT npaMbie nnHnti 
CBA3H, to ecTb rpynnbi KaHanoB Me>KAy 

CnyTHMKOM M H33eMHOM TeneCpOHHOM CMCTeMOM 

o6iAero nonb30BaHi/ifi nnn noTpeoMTensMM 
MacTHOM jimhmh CBA3H. HanpMMep, KaHan MOJKeT 

COflep>KaTb OTBSASHHbIM CnyTHMKOBbIM TSpMMHajl 

Ana ncnorib30BaHMfl oanbwoPi KOMnaHMePi nnn 
Apyroti o6iAHocTbKi. B npuMepe (cfjwr.1) KaHan 
24 TaKwe coeAMHeH c KOHTponnepoM 12 ceTH 

3TOM CMCTeMbl. 

Bee onucaHHbie Bbiwe u,eHTpbi, y3Jibi, 6jiokm 
n KaHanbi ABnaioTCfl noriHbiMn AynneKCHbiMn 
npneMonepeAaTHUKaMU, ocyi^ecTBnjiwiAMMM 
cooTBeTCTByioiAMe BHyTpeHHue (noTpe6MTenb c 

CMCTeMOM) 4)yHKU,MM CBA3M, a T3K>Ke BHeWHMe 

(cucTeMa c nojib30BaTeneM) cpyHKL^nu CBH3U, 



Ha cpur. 2 noKa3aH pacnpeAeneHHbitf 
HacTOTHbM Anana30H 26 cucTeMbi cbasm. 
PacnpeAeneHHbiii nacTOTHbiM Anana30H 26 
pa3AeneH Ha 2 rnaBHbix noflflnana30Ha: 
BbixoAfliAMM cy6Anana30H 25 v\ BXOflfliUMfi 
cy6Anana30H 27. HononHMTenbHO rnaBHbie 
noAAnana30Hbi caMM pa3AeneHbi Ha APyrne 
noAAnana30Hbi, KOTopbie o6o3HaneHbi 
cneAyioLAUM o6pa30M: 

OG Hapy>KHbiM 3eMH0M 28 (Ha38MHbiM y3en k 
nojib30BaTerio); 

OS Hapy>KHbiti cnyTHMKOBbitf 30 
(cnyTHHKOBbifi y3en k norib30BaTeriK)); 

OC Hapy>KHbi£i Bbi30B n KOMaHAa 32 (y3en k 
nonb30BaTerio); 

IG BHyTpeHHWH 3eMHOM 34 (norib30BaTejib k 
Ha3©MHOMy y3ny); 

IS BHyTpeHHMM CnyTHMKOBblM 36 

(norib30BaTenb k cnyTHMKOBOMy y3ny); 

IC BHyTpeHHHM Bbl30B m OTCne>KMBaHMe 38 

(noTpe6MTenb Ky3ny). 

Bee noTpe6nTejin bo Bcex anePlKax 
ncnorib3yioT nonHbiw npeAnncaHHbiM 
cy6Anana30H A^ifl onucaHHoti cfyHKi^nn. B 
OTni/mi/ie ot cyiAecTByioi^nx Ha3eMHbix unu 
cnyTHMKOBbix Mo6nribHbix cncTeM OTnaAaeT 
Heo6xoAMMOCTb b MacTOTHOM pa3AeneHHM no 
memaM, ace flneMKH MoryT ncnorib30BaTb 3th, 
oahm n Te >Ke, LuecTb cy6Anana30HOB. TaKoe 
ycTpoticTBO npuBOAUT k nojiyneHnio 6ojiee 

BblCOKOHaCTOTHOTO K03CpCpML4MeHTa 

MHoroKpaTHoro Mcnojib30BaHnn, o neM 6onee 



noApo6HO roBopnTca HM>xe. 

B oahom npuMepe peann3aAnn c 
Mo6nnbHoro 6noKa 22 nonb30BaTenfl 
noobuiaerefl criyHaMHbm BcnnecK cumana 
ono3HaBaHna b cy6flnana30He IC nn6o b OTBeT 
Ha 3anpoc nnn aBTOHOMHO. 3to mokst 
npon30MTH, KorAa 6jiok 22 HaxoAHTcn b pe>KHMe 
pe3epBa. 3tot HAeHTUcpMKaLinoHHbiCi cnrHan 
OTcne>KMBaeTCfl c noMoiAbio pernoHaribHoro 
yanoBoro ynpaBnaioiAero L^eHTpa 14 noKa 6jiok 
HaxoflMTca b npeAenax 3Toro 
cooTBeTCTBy«3L4ero patioHa, b mhom cnynae 
cumaji GyfleT OTcre>KHBaTbCfl cnyTHMKOBbiM 
yanoM mjim y3/iaMM. B ApyroM npuMepe stot 
MAeHTMCpuKai^noHHbiM curHan OTcne>KMBaeTcn 

BCeMH Ha3eMHblMH H CnyTHMKOBbIMM y3naMM, 

cnooo6HbiMM npnHATb era. 3Ta MHCpopMai4M?i 
HanpaBfineTCfl Ha ceTeBOM ynpaBnnioiAMM L^eHTp 
12 no nnHMflM coctohhhh m KOMaHA nnn ApyruM 

CnOC060M. C nOMOLLlbK) 3THX cpeACTB 

saAeiicTBOBaHHbiM ceTeBOM ynpaB^flioiAMM 
qeHTp 12 ocTaeTCfl nocraflHHO ocBeAOMJieHHbiM 
o AHeeHHOM MecTonono>K6HMM m BapnaHTax 
CBf)3M Ana Ka>KAoro aKTMBHoro norb30BaTera 22. 
BHyTpupernoHaribHbiM BU30B k mtim ot 
Mo6nnbHoro nonb30BaTe™ 22 6yAeT b 

OCHOBHOM 06pa6aTblBaTbCB B OAHHOHKy 
COOTBeTCTByiOLAMM perMOHaflbHblM y3flOBblM 

ynpaBnaioLAMM ueHTpoM 14. Me>KpernoHanbHbie 
Bbi30Bbi npeAnncbiBaioTCfl cnyTHMKOBbiM unn 
HaseMHbiM pernoHanbHbiM MCTOMHUKaM cucTeMbi 
nocpeACTBOM ceTeBoro ynpaBnaiomero ueHTpa 
12 cucTeMbi, Ha ocHOBaHMM pacnono>KeHMfl 

pasnnHHbix BapnaHTax 
MCTOMHMKa h HanjiyMiiiero ncnonbsoBaHMfi 

nonb30BaTenb 22 b pe3epBHOM pexuMe 
nooTOAHHO OTcne>KMBaeT 06114^^ BHeiuHMi^ 
cy6flnana30H OC 32 Bbi3biBHofi MacTOTbi ppn 
Bbi30Ba curHanoB, aflpecoBaHHbix Ha Hero 
nocpeACTBOM era eflMHCTBeHHoro KOAa 
pacnpocTpaHeHna. TaKHe Bbi30Bbi MoryT 

MCXOflMTb nM60 OT Ha3eMHblX, J1H60 OT 

cnyTHMKOBbix y3noB. Pacno3HaBaHne ero 
eAMHCTBeHHoro Bbi3biBHoro KOAa 3anycKaeT 
cpyHKL(nio 3BOHKa 6noKa 22 norib30BaTenH. KorAa 
nonb30BaTenb "cHMMaeT Tpy6Ky" HanpuMep, 
noAHMMaw Tpy6Ky c pbNara, ot 6noKa 22 
nonb30BaTerifl pacnpocTpaHfleTca o6paTHbi/i 
cuman Ha nio6oM npneMHbiii y3en b 
cy6flnana30He IC 38 Ha nacTOTe Bbi30Ba 
nonb30BaTen^. 3to 3anycKaeT 
nocneAOBaTenbHOCTb KB/iTupoBaHna 
ycTaHOBneHna CBfi3M Me>KAy Bbi3biBHbiM ysnoM n 
6jiokom nonb30BaTerifi, Koropaa noKa3biBaeT 
6noKy nonb30BaTenn nv\6o Ha nepexoA k 
nio6oMy cnyTHMKy n/160 Ha Ha3eMHbie 
nacTOTHbie cy6Anana30Hbi OS 30 n IS 36 unw 
OG 28 M IG 34. 

Mo6nnbHbiii norib30BaTerib, ^cenaioi^nii 
CAenaTb Bbi30B, npocTO CHMMaeT cboCi 6tiok 22 c 
pbinara n Ha6npaeT HOMep HyxHoro a6oHeHTa, 
noflTBepwaeT HOMep n "nocbmaeT" BH30B. 3a 
cneT 3Toro b IC cy6Anana30He 38 B036y>KAaeTCfl 
nocneAOBaTenbHOCTb BXOAamero Bbi30Ba. 3tot 

Bbl30B B006li(e CnbllUMTCfl HeCKOnbKMMI/l 

Ha3eMHbiMM h cnyTHMKOBbiMM y3naMM, KOTopbie 
nepenpaBnaioT Bbi30B m CMrHan KanecTBa Ha 
cooTBeTCTByioLi^MM ceTeBOM ynpaBn^ioiAMM 

l^eHTp 12 CMCTeMbl, KOTOpbIM, B CBOK) OHepeAb, 

nopynaeT o6pa6oTKy Bbi30Ba KOHKpeTHOMy 
cnyTHMKOBOMy y3ny 20/ cnyTHMKOBOMy y3noBOMy 
ynpaBnaiomeMy L(eHTpy 18 MnM perMOHanbHOMy 
y3noBOMy ynpaBnaioiAeMy i^eHTpy 14 MnM mm 



o6omm. 3aTeM sneMeHT o6pa6oTKH Bbi30Ba 
3anycKaeT cpyHKL^io KBHTnpoBaHna 
yoTaHOBiieHMfl KaHana cbh3h c Bbi3biBHbiM 
ojiokom no cy6flnana30HaM OC 32 n IC 38, hto 
OKOH^aTerbHO npuBOflMT k nepeBOAy Ha 
oooTBeTCTByfomne cnyTHMKOBbie urn Ha3eMHbie 
noAqnana30Hbi pnn cbji3m. 

Ha cpur. 3 noKa3aHa 6noK-cxeMa ci/ideMbi 
CBA3H 40, KOTopaa He BKmonaeT b ceoa ceTeBoPi 
ynpaBnnioinMM i^eHTp CMCTeMbi. B stom CMCTeMe 
cnyTHUKOBbie y3noBbie ynpaB^fnou^ne L^eHTpw 
42 ooeflUHeHbi HenocpeflCTBeHHO b ceTb 
Ha3eMHon jihhhh, KaK n perMOHanbHbie ycnoBMe 
UeHTpbi ynpaBJieHna 44. llponycKHbie cucTeMbi 
46 TaioKe npMcyTCTByioT KaK m b cucTeMe, 
noKa3aHHOM Ha cpur. 1, n coeflMH^ioT jimhum 
CBA3H cnyTHMKa c cooTBeTCTByioinePi Ha3eMHoti 

JIHHMeM HUM APyrHMM CMCTeM3MM CBH3M. Bjiok22 

nojib30BaTenfl 3aaaeT CBfi3b cnyTHMKOBoro y3na 
20 ujih CB^3b Ha3eMHoro y3na 50 nyTewi 
nocbiriKH 3apaHee 3a,qaHHoro KOfla. 

Ha cjDnr. 4 noKa3aHa nepapxuMecKaa 
aHeuoTafl CTpyKTypa. M0Ka3aHa napa crycTKOB 
52 H33eMHbix meeK 54. KpoMe Toro, noKa3aHO 

MHO>KeCTBO CnyTHMKOBblX flHeeK 56. XOTfl 

no3nunn 54 v\ 56 yKa3biBa(OT ranbKO Ha flBe 
fineMKM Ka>Kflafi, 3to CAenaHO pj\n achoc™ Ha 
pucyHKe. nofl HOMepoM 54 noApa3yMeBaeTCft 
o6o3HaHeHne Boex Ha3eMHbix fmeeK Ha puoyHKe 
n aHa/ioiwHO nofl HOMepoM 56 
noApa3yMeBaeTca o6o3HaHeHue Bcex 
cnyTHMKOBbix fineeK. J^netiKM noKa3aHbi b BUfle 
ujecTnyroribHUKOB, OAHaKO, sto TOJibKO pnn 
npuMepa. Ha3eMHbie memw MoryT cocTaBnnTb 

OT 3 AO 15 KM B nOnepeMHMKe, XOTfl B03MO>KHbl l/l 

Apyrue pa3Mepbi b 3aBncnMOOTM ot nnoTHOCTM 
norb30BaTereM b meftKe. CnyTHMKOBbie meMKM 
MoryT cocTaBfiflTb b nonepeMHUKe 200-500 km b 
KanecTBe npuMepa b 3aBncnMOCTM ot 
KonM L iGCTBa nyqeti, ncnonb30BaHHbix ana 
nepeKpbiBaHUfi AaHHoro apeana. KaK noKa3aHO 
Ha pucyHKe, HeKOTopbie cnyTHMKOBbie HMeiiKM 
MoryT He coflep>KaTb Ha3eMHbix aseeK. TaKne 
flHePiKM MoryT nepeKpbiBaTb Hepa3BMTbie 

paPiOHbl, ana KOTOpblX HenpaKTMHHbIMM 

o-iMTaiOTCfl Ha3eMHbie y3ribi. TaK>Ke noKa3aHa 
naoTb cnyTHMKOBoro crycTKa 58. flneeHHbie 
3neMeHTbi TaKoro crycTKa cocTaBnaioT ocjiamm 
cnyTHMKOBbiM y3noBofl neHip ynpaBJieHna 60. 

Ba>KHoe AOCTM>KeHMe M3o6peTeHua 
3aKnioMaeTCfl b tom, mto 3a cneT ncnonb30BaHna 
MHoroKpaTHoro flocTyna pacnpocTpaHaeMoro 
oneKTpa He Tpe6yioToa cwie>KHbie aneMKH Ana 

MCnOJlb30BaHMH pa3HblX HaCTOTHblX flHana30HOB. 



npuMeHflioTCfl oahm n Te >Ke flBa nacTOTHbix 

O cy6Anana30Ha (OG-28 u IG-34), a bo Bcex 
jiMHMflx CBA3H cnyTHMKOBbix nonb30BaTeneM 

<© npuMeHfiioTCfi oahm h Te xe Asa nacTOTHbix 
cy6flnana30Ha (OC 30 n IS 36). 3to no3BonaeT 

° ycTpaHHTb B03HMKaioLAyK) b mhom cnynae 
cno>KHyio npooneMy KoopAMHa^M o6ecne4eHna 
Toro, hto6n nacTOTbi He ucnonb30Bajincb 
MHoroKpaTHO b npeAenax a^etiKM 6nu>Ke, MeM Ha 
HeKOTopoM MMHMManbHOM paccTOflHun APyr OT 

O Apyra (KaK npn MM), a TaK>Ke o6ecneHMBaeT 
v HepapxunecKyio nocneflOBaTeribHOCTb pa3MepoB 

fineeK ppn comacoBaHUfi oojiacTetf c 
cyii^ecTBeHHO OTnunaioi^eCicfi nnoTHOCTbio 
a6oHeHTOB. 

Ha cpur. 1 n 4, b cnyTHMKOBbix y3nax 20 
Mcnonb3yioTca 6onbLune aHTeHHbi 62 c 
MHoroHncneHHbiMM o6jiyHaTeriflMM, npnneM stu 
aHTeHHbi b oahom npMMepe no3BonsiioT 
noryHnTb OTflenbHbie ny-in n cooTBeTCTByiomne 



OTflexibHbie nepeAaTHUKH pnn Ka>KAOM 
cnyTHMKOBOM AHePiKH 56. HanpuMep, aHTeHHa 62 
c MHoronncneHHbiMM o6iiyHaTeriflMM MO>KeT 
nepeKpbiBaTb o6nacTb BennHUHofi c CLUA 
o6bWHO c noMoiAbio 100 cnyTHMKOBbix 
nyHefi/fiHeeK, a b oahom npMMepe c noMOLAbio 
200 iiyMeM/flHeeK. KoMGnHnpoBaHHbie 
cnyTHMKOBo/Ha3eMHbie y3fibi, cocTaBnaioi^Me 
cucTeMy, o6ecneHMBaioT nepapxuHecKyic 
reorpat^nHecKyio fmencTyio CTpyKTypy. TaKUM 
oo"pa30M, b npeAenax nnoTHoro CTonnHHoro 
patioHa Ka>KAaa cnyTHMKOBaa mema 56 MO>KeT 
TaioKe coflep>KaTb 100 nnn oonee Ha3eMHbix 
meeK 54, npuneM Ha3eMHbie fmeMKH 6yAyT 
HopManbHO HecTM Harpy3Ky co3flaBaeMoro b hmx 
ABM>KeHMR. KoriHMecTBO norib30BaTeneM 
Ha3eMHbix y3noB 1 6 3apaHee npeBocxoflnT 
KOJiMMecTBO nonb30BaTereM cnyTHMKOBbix y3noB 
20, rfle Ha3eMHbie uneMKM cymecTByioT b 
npeAenax cnyTHMKOBbix weeK. BBMAy Toro, hto 
Bee 3tm nonb30BaTenM Ha3eMHbix y3noB 6yAyT b 
mhom cnynae cosAaBaTb noMexM b KanecTBe 
cpoHOBoro tuyMa npeAHa3Ha4eHHbiM CBfi3fiM 
nonb30BaTenbcnyTHMK, TaK b oahom npMMepe 
pacnpeAeneHMe nacTOTHoro AMana30Ha MO>KeT 
6biTb pasAeneHO Ha OTAenbHbie cerMeHTbi a™ 



KaK 6bino noK33aHO b cbh3m c cpMr. 2. 3Ta 
KOM6MHMpoBaHHan rMSpMAHaa cny>K6a MoxeT 
6biTb o6ecneneHa TaK, HTo6bi 6biTb nnaBHO 
npospaMHOM pjm nonbsoBaTenn. Bbi30Bbi 6yAyT 
pacnpeAenflTbca Me>Kfly BceMM MMeioiuMMMca 

HaSeMHbIMM M CnyTHMKOBblMM MCTOMHMKaMM 

HaM6onee scp^eKTMBHbiM cnoco6oM 
nocpeACTBOM ceTeBoro ynpaBnwioL^ero i^eHTpa 
12 cudeMbi 

Ba>KHbiM napaMeTpoM b 6onbiiiMHCTBe 
o^y^aeB fmeMCTbix cucTeM paflMOCBfi3M 
SBrineTcn "crycTOK", onpeflenneMbiM KaK 
MMHMManbHbiM Ha6op meeK, o6ecneMMBafOLL^MM, 
HT06bl B3aMMHafl MHTepc£epeHL4Mfl Me>KAy 
fineMKaMM, MHoroKpaTHO Mcnonbsyioi^MMM 
AaHHbiPi HacTOTHbiM cy6AMana30H, 6bma 
AonycTMMa HacTonbKO, hto6n TaKMe 

COKaHajlbHbie WHeMKM HaXOflMnMCb b pa3Hbix 

crycTKax. H, Hao6opoT, Bee aneMKM b npeAenax 
crycTKa flon>KHbi Mcnonb30BaTb pa3nMHHbie 
HacraTHbie cy6flMana30HN. KonMHecTBO nneeK b 
TaKOM crycTKe Ha3biBaeTca "pa3MepoM crycTKa". 

MO>KHO OTMeTMTb, MTO K03CpC})MUMeHT 

noBTOpHoro Mcnonb30BaHM5i nacTOTbi, to ecTb 

KOnMHeCTBO B03MO>KHblX nOBTOpHNX 

Mcnonb30BaHMM nacTOTHoro cy6AMana30Ha b 
npeflenax CMCTeMbi, OKa3biBaerefi, tbkmm 
o6pa30M, paBHbiM KonMHecTBy aneeK b CMCTeMe, 
AeneHHOMy Ha pa3Mep crycTKa. 06mee HMcno 
KaHanoB, KOTopbie MoryT noAaBaTbca Ha weMKy, 

a nOSTOMy 3CpCpeKTMBH0CTb BCeM HIMpMHbl 

nonocbi CMCTeMbi o6paTHO nponopuMOHanbHa 
pa3Mepy crycTKa. C noMoiAbio onMCbiBaeMoro 
Aanee CMCTeMa no M3o6peTeHMio AOCTMraeT 
MMHMManbHoro B03MO>KHoro pa3Mepa crycTKa 
cpaBHMTenbHO c o6bNHbiM ot 7 ao 13 Ana 
ApyrMX HaaeMHbix wva cnyTHMKOBbix aneMCTbix 
KOHuenuMM, a nosTOMy m MaKCMManbHoro 

B03MO>KHOrO K03CpCpML(MeHTa nOBTOpHOTO 

Mcnonb30BaHMH nacTOTbi. 3to ABnaeTCfi 
maBHbiM npenMymecTBOM n3o6peTeHMH. 

Ha cpMr. 5 noKa3aHa 6noK-cxeMa TMnoBoro 
6noKa 22 nonb30BaTena k cnyTHMKy 20 nnn 
cnyTHMKOBOM CBA3M c y3noBbiM ynpaBneHMeM 18 
m o6pa6oTKM, npMMeHfieMOM b 6noKe 22 
nonb30BaTenfl m cnyTHMKOBOM y3noBOM 
ynpaBneHMM 18. HanpMMep, npM noAane Bbi30Ba 
noflHMMaioT TenecpoHHyio Tpy6Ky 64 m 
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nonb30BaTenb bboamt TeneepoHHbiii HOMep. 
nocne noflTBep>KfleHHfi Ha flucnnee Ha6paHHoro 
HOMepa nonb30BaTenb Ha>KMMaeT KHonKy 
"nocwjiKa", Bbi3biBaa tgm oaMbiM BbipaooTKy 
curHana 3anpoca Bbi30Ba. 3tot ckirHan 
06pa6aTbiBaeTCfl o noMOLijbio cxeMbi 66 
o6pa6oTKM nepeflamHKa, KOTopaa coflepxnT 
paonpooTpaHeHne cMmana c Mcnonb30BaHMeM 
Bbi3biBHoro KOfla pacnpocTpaHeHMH. Cumaji 
M3ny4aeT0fl BceHanpaBneHHOM aHTeHHoti 68 m 
npHHMMaeTGfl cnyTHMKOM 20 c noMombio era 
y3KOHanpaBneHHOM aHTeHHbi 62. CnyTHUK 
o6pa6aTbiBaeT npMHATbiM CMman, KaK 6yAeT 
onucaHO p,anee, n nocbinaeT o6paTHyio CBH3b Ha 
CnyTHMKOBbIM y3J10BOM ynpaBJlflfOLLtMM 14GHTP 18 c 

noMombio CBoeti aHTeHHbi 70 o6paTHOM cbasm 
no npneMe aHTeHHa 68 6noKa 22 nonb30BaTenn 
npuHMMaeT cumaji, a npou,eccop 72 npneMHMKa 
o6pa6aTbiBaeT cm man. 06pa6oTKa Ha 6noKe 22 
nonb30BaTenfl 6yfleT onucaHa 6onee noflpo6HO 
hh>kg co ccbinKOM Ha cpur. 7. 

CnyTHUKOBbiM y3noBOM ynpaBriflioinnM L(eHTp 
18 npuHUMaeT on man c noMOLAbio CBoeM 
aHTeHHbi 71, noAaeT era Ha Lii/ipKyiwop 73, 
ycMnMTenb 74, annapaTypy 76 HacTOTHoro 
pa3ynnoTHeHMfi cumana, BbiAenafl cno>KHbiM 
CMTHan, KOTopbM BKnic-iaeT b ce6a CMman ot 
nonb30BaTena, noKa3aHHbiM Ha cpnr.5, 
pacmennaeT era Ha 78, noAaBaa Ha psA 
KOAOBblX KoppenflTopoB, Ka>KAblM H3 KOTOpblX 
coAep>KMT CMeoMTenb 80 ppn yAaneHMfl koaob 
pacnpocTpaHeHHfl m MAeHTMCpHKaL^nn, 
ycMnMTenb 82 c APY, AeKOAep 84 c npflMbiM 
uonpaBfieHneM olum6ok, annapaTypy 
pa3ynnoTHeHM« 86 n, H3KOHei4, peneBOM 
LUMCppaTOp (AeujucppaTOp 88/CODEC) Ana 
npeo6pa30BaHUfi i^cppoBoPi peneBOM 
MHcfjopMaunn b aHanoroBbiti peneBOM cuman. 
PeneBOM on man 3aTeM HanpaBnaeTca Ha 
oooTBeTOTByioiAyio Ha3eMHyio hmhhio Tuna 
KOMMepnecKOM TenecpoHHOM oncTeMbi. 
nepeAana c noMoiAbio cnyTHUKOBoro y3noBoro 
ynpaBnaioLLiero LjeHTpa 18 no cymecTBy 
SBnseTCfl o6paTHOM onuoaHHOM Bbiiue onepai4Mn 
npueivia. 

KaK noKa3aHO Ha cpur. 6, cnyTHMKOBbitf 
oTBer-iuK 90, noKa3aHHbifi Ha cpur. 5, M3o6pa)KeH 
b BUAe 6noK-cxeMbi. L^pKynaTop/AynneKcop 92 
npnHUMaeT MAymMM BBepx cm man m noAaeT ero 
Ha ycMnMTenb 94 c L-nonocoPi MnM S-nonocotf b 
KanecTBe noAXOAfliMero. Cumanbi ot Boex M 
cnyTHMKOBbix meeK b npeAenax "crycTKa" 
HBnfllOTCfl HaCTOTHO ynnoTHeHHbiMM 96 b 
eAMHbiPi cocTaBHOM cMman o6paTHOM cbh3m c 
K-nonocoM, 3aHMMai0LAMM M pas AMana30H 
UHAMBMAyanbHoro KaHana MocwnbHOM cbh3m c 
Auana30HOM L/S. CocTaBHOM cm man 3aTeM 
paciAennaeTCfi 98 Ha N nacTePi, ycMfiMBaeTca no 
OTAenbHOCTM Ha cxeMe 100 m HanpaBnaeTca 
nepe3 btopom L(MpKynflTop 1 02 Ha N OTAenbHbix 
cnyTHMKOBbix Ha3eMHbix weeK. 3Ta o6maa 
KOHCpMrypaL4Mfl ABnaeTCH ochobom Ans p^Aa 
KOHKpeTHblX KOHCpMrypai^MM, KOTopwe Moiyr 
6biTb nymue Bcero npMcnocooneHbi k tom MnM 

MHOM CMTyaUMM B 3aBMCMMOCTM OT OnTMMM3ai4MM 

CMCTeMbi, KOTopan MO»ceT, HanpMMep, 
coAep>KaTb ocHOBaHMfl, OTHOcniAMecfl k 
6onbiuMM paccTOAHMflM perMOHanbHbix 
Ha3eMHbix nMHMM, pacnpeAeneHMio nacTOTbi m 
MMcneHHOCTM a6oHeHTOB. TaKMM o6pa30M, Ann 
cenbCKora paMOHa c ManoM nnoTHOCTbio 
HaceneHMfl mo>kho Mcnonb30BaTb 
KOHCpMrypai^Mio crycTKa M-1 (M > 1 , N 1) M3 M 
conpMKacaioiAMXcfi weeK, o6cny>KMBaeMbix 
eAMHCTBeHHbiM Ha3eMHbiM y3noM o5mero 



cnyTHMKa npM M, orpaHMHeHHbiM MMeioiAMMCs 
AMana30HOM. C L4enbio o6ecneHeHMfi 
BbicoKOKa^ecTBeHHOM AanbHeM cnyx6oM Me>KAy 
CTonMHHbiMM otifiacTflMM, y>Ke mjim ny-niie Bcero 
nepeKpbiBaeMbix An^ noKanbHoro Bbi30Ba 
Ha3eMHOM AMeMCTOM TexHonorMeM, 
KOHCpMrypau,MM M M Aon>KHa o6ecneMMTb 
"Me>KCTonMHHyio iiJMHy", KOTopaa CBfweT BMecTe 
apeHAarapoB TaKMX M cnyTHMKOBbix meeK, KaK 
ecnM 6w 3to 6bino b eAMHCTBeHHOM noKanbHOM 
pemoHe Bbi30Ba. flna mjiji iocTpai4M m sraro oahm 
m Te >Ke fineMKM (HanpMMep, CMSTn, 
floc-AH^enec, OMaxa m APyrMe), coAep>KaiAMe 
crycTOK M3 M nneeK nonb30BaTeneM Ha neBOM 
CTopoHe cpMr. 6 o6cny>KMBaioTcn Ka>KAafl 

COOTBeTCTByiOLAMMM nyHaMM 06paTHOM CBA3M Ha 

npaBofi CTopoHe (cpur. 6). 

Ha cpur. 7 noKa3aHa cpyHKU,MOHanbHan 
6noK-cxeMa TMnMHHoro 6noKa 22 nonb30BaTena. 
BnoK 22 nonb30BaTena coAep>KMT HeSonbinyio 
nerKyio, HeAoporyio nepeHOCHyio 

npMeMonepeAaioiAyio TenecpoHHyio Tpy6Ky c 
He6onbUJOM HeHanpaBneHHOM aHTeHHoti 68. 
EAMHCTBeHHaa aHTeHHa 68 o6ecneHMBaeT m 
nepeAaTOHHbie m npMeMHbie cpyHKi^MM 3a cneT 
npMMeHeHMfl UMpKynflTopa/AMnneKcepa 104 MnM 
MHoro cpeACTBa. OHa ^BnaeTCfi nonHOCTbio 
nopTaTMBHOM m, HaxoAficb Ha MecTe MnM npM 
nepeflBn>xeHMn, no3BonneT npon3BecTM flocTyn k 
niMpoKOMy Kpyry cny*6 CBH3M c oahoto 
TenecpoHa c oahmm BbisbiBHbiM HOMepoM. 
npeAnonaraeTCH, hto 6noKM nonb30BaTena 
6yAyT nepeAaBaTb m npMHMMaTb Ha HacraTax b 
AMana30He 1 3 Vru,, ho TaioKe MoryT pa6oTaTb m 
b APyrMX A^anasoHax. 

BnoK22 nonb30BaTena, noKa3aHHbiM Ha cpMr. 
7, coAepJKMT nepeAaioiAyic ceKU,MK> 106 m 
npMeMHyio ceKLjuio 108. flns nepenann peMeBoro 
coo6meHMfi ot MMKpocpoHa peneBOM CMrHan 
nocTynaeT Ha peneBoCi niMcppaTop 110, KOTopbiW 
ocymecTBnneT aHanoro-UMCppoBoe 
KOAMpoBaHMe c Mcnonb30BaHMeM oahoto M3 
M3BecTHbix coBpeMeHHbix cnoco6oB 
KOAMpoBaHMe peMM. L4McppoBOM peneBOM CMTHan 
KOMOMHMpyeTca c AaHHbiMM noKanbHoro 

C0CT0SHM3 M/MnM APyTMMM AaHHbiMM, 

cpaKCMMMne MnM BMAeoAaHHbiMM, o6pa3yioiAMMM 

CnOJKHbIM 6MTOBNM nOTOK B L(MCppOBOM 

MynbTMnneKcope 112. nonyHeHHbiM l;mcppobom 
6MTOBbifi noroK npoxoflur nocneflOBaTenbHO 
Hepe3 LUMCpparap 114 npsiMOM olum6km, 
CMMBonbHbiM MnM 5mtobnm pa3AenMTenb 
KaHanoB 116, CMMBonbHbiM MnM 6mtobum, 
cpa30BbiM M/MnM aMnnMTyAHbiM MOAynaTop 118, 
y3KononocHbiM ycMnMTenb npoMe>KyTOHHOM 

HaCTOTbl 120, LUMpOKOnOnOCHblM yMHO>KMTenb 

kinn pacnpocTpaHMTenb 122, liiMpoKononocHbiM 
ycMnMTenb npoMe>KyTOHHOM nacTOTbi 124, 
ujMpoKononocHbiM CMecMTenb 126, m OKOHeMHbiM 
ycMnMTenb moiahoctm 128. TeHepaTopbi MnM 

SKBMBaneHTHbie CMHTe3aTOpbl BblAaiOT ClMTOByiO 

MnM 6oAOByio nacTOTy 130, nceBAocnynaMHyio 
MnM "HMnoByio" HacraTy 134. TeHeparap PR N 
136 coAep>KMT AeTepMMHMpoBaHHyio norMKy, 
Bbipa6aTbiBaioiAyio nceBAocnyMaMHbiM 

LiUCppOBOM 6MTOBblM nOTOK, KOTOpbIM MOKST 6blTb 

pacmenneH Ha yAaneHHOM npMeMHMKe. 
3BOHKOBbiM reHepaTop 138 no KOMaHAe 
Bbipa6aTbiBaeT KopoTKyio nceBAocnyHaMHyio 
nocneflOBaTenbHOCTb, cpyHKLiwoHanbHO 

SKBMBaneHTHyiO "3BOHKy". 

OyHKU,M5i npMeMa npMeMonepeAaT4MKa 108 
npM onepaL(MM AeMOAynai^MM OTpa>KaeT 

COOTBeTCTByiOmMe CpyHKI4MM MOAynf1l4MM 

b ceKL(MM 106 nepeAaTHMKa. CMTHan 
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npMHUMaeTC^ HeHanpaBneHHofi aHTeHHofi 68 h 
nepeflaeTCfl Ha L4npKynflTop 104. YcnriHTenb 142 
ycMHHBaeT npuHBTbiw caiman flna cMewi/iBaHMH c 
npoMe>KyTo l -iHOM HacTOTofi Ha OMecnTene 144. 
Cuma/i npoMe>KyT04Hoii MacTOTbi ycn/inBaeTcs 
146 m yMHO>KaeTCfl win cy>KaeTCfl 148, a 3aTeM 
npoMe>KyTOMHafl nacTOTa ycnnHBaeTCR 150 
CHOBa. 3aTeM cuman npoMe>KyTOMHoPi Macro™ 
nepeAaeTca Ha 6nT0Bbifi v\nv\ cnMBonbHbiCi 
flGTeKTOp 152, KOTopbiM npuHMMaeT peweHi/ie o 
nOJlfipHOCTM \AIVA BeilHMHHe Ka>Kfloro KaHajibHoro 
6nTa wnv\ cwMBona, Ha 6nTOBbiti min 
cnMBO^bHbiM co6npaTenb 154, a 3aTeM Ha 
Aewi/icppaTop 156 npflMotf ohjm6kh. CocTaBHaq 
6nTOBan nocneflOBaTeribHOCTb ot flewi/icppaTopa 
156 c npsMbiM ncnpaB/ieHHeM ohjh6kh 
paciiiennaeTCfi 3aTeM Ha HechconbKO ro/iocoBbix, 

MHCpOpMai^MOHHblX H KOMaHflHblX COCTaBJlfllOLflHX 

b fleMynbTunneKcope 158. HaKOHeL;, peneBoti 
AeKOflep 160 BbinoriHfieT L(i/icppoaHanoroBoe 
npeo6pa30BaHne m BbiflaeT peMeBofi cwrHan Ana 
nepeAann nonb30BaTenio c noMombio 
roBopaLnnx urn flpyrux cpeflCTB. MecTHbifi 
reHepaTop 162 ooecneHHBaeT cnHxpoHM3aL^n(o 
nepBoro CMecHTenfi 144 MnaflLuero pa3pflAa n 

OWTOBOrO MJ1M CMMBOJlbHOrO A^TeKTOpa 152. 

TeHepaTop 1 64 nceBAocnyMatiHoCi 

nocneAOBaTenbHOCTi/1 m reHeparap 166 
nceBflocnyMaMHoti nocneflOBaTenbHOCTM 
o6ecneHHBa(OT noflaHy 3aflaHHoti norMKH 
pacnpeAeneHHoro cnmaria ppa co6npaHna 
cnmana. BoflOBbiPi urn 6i/iT0Bbiti 3aAa(oinnti 
reHepaTop 168 3anycKaeT 6mt b omtobom 
AeTemope 152, fleniMcppaTope 156 np^Mofi 
oujh6km peqeBOM AeniMcpparape 160. BuTOBbiii 
huh CMMBonbHbiM MepeAOBaTe/ib 116 n 
ycTpoflcTBO CHflTna MepeflOBaHua 154 
o6eoneMHBaioT KOflHpoBaHHbitf speMeHHon 
ooxoflHofi npneM, ripn kotopom o6ecneHMBaeTCfi 
scpcpeKTMBHoe ycmieHMe moiahocth, npoTMB 
MHoroxoflOBoro 3aMupaHMfl, npoBepaeMoro flna 
Mo6unbHbix nojib30BaTeneM. Era cpyHKL^a 
3aKJiK)HaeTCfl b pacnpooTpaHeHMH m 

npOHMKHOBeHMM SCpCpeKTa KOPOTKMX Bbl6pOCOB 

KaHanbHbix 6nT0Bbix unn CMMBorbHbix oluhook, 
TaK 4To6bi ohm Momn 6biTb opa3y ncnpaBneHbi c 
noMoinbio KOfla c ncnpaBneHneM oluh6kh. 

B KanecTBe anbTepHaTHBHoro pejKMMa 
pa6oTbi oSeoneMUBaeTcs B03MO>KHOCTb 
HenoopeACTBeHHoro BBOAa 170 flaHHbix \atva 
cpaKOHMnne, nnn Apyrotf i^ncppoBOM 
WHCpopMau,nn Ha nepeAawmyra i^enb u BbixoA 
172 c npneMHOM i4enn. 

fleKOAep 174 KOMaHfl n KOMaHflHbii* 
fiornHGCKMM sneMeHT 176 ooeAHHeHbi c 
AewncppaTopoM 156 npaMOM olum6km flna 
npueMa KOMaHA nnn HHCpopMai^nn. C noMombio 
cneL^naiibHoPi TexHonorun KOflnpoBaHna, 
M3BecTHOM cneunanncTaM b ashhom o6naoTH, 
Bbixofl HepeneBoro onrHana Ha fleiuncppaTope 
156 npflMOM oluh6km MO>KeT nmopHpoBaTbCfi 
peneBbiM fleiuncppaTopoM 160, ho 
ncnonb30BaTbGfl KOMaHAHbiM AeiuncppaTopoM 
174. npuMep oneL^nanbHbix TexHonoruti 
KOAnpoBaHna noKa3aH Ha cpnr. 7 no3Hi4HHMH 
MUX112 m DEMUX158. 

KaK noKa3aHO Ha pucyHKe, cxeMbi 1 78 cSopa 
AaHHbix, ynpaBneHMfl n cne»ceHMfl BbinonHeHbi b 
npneMHoCi ceKL(nn 108 Ana Tpex 6oKOBbix 
cpyHKL^noHa/ibHbix reHepaTopoB 162,164 m 168 
Pf\9, nony^eHna m cnews»m 3a cpa3oPi mx 
Ay6nnpyioiAMX reHeparapoB b npuH^TOM 
cnrHane. CpeACTBa pf\n ocyiAecTBneHna stoSi 
pa6oTbi xopoiuo n3BecTHbi cnei4wajincTaM. 

HanpjroceHwe 184 aBTOMaTuneoKoro 



perynnpoBaHUfl ycuneHna, Bbixoflfimee us 
npuHAToro cumana, ncnoiib3yeTCfi o6bNHbiM 
nyTeiw pf\n KOHTpoiifi ycMJieHna 
npeAineoTByioiAMX ycunnTeneCi ao onTHManbHOM 
Benn4MHbi m Aono^HHTenbHO b KaHecTBe 
MHflMKaTopa KpaTKMX M3M6HeHMM noTepb Ha 
TpaeKTopnn, npeTepneBaeMbix npuHATbiM 
cumajioM. C noiwombio cpeACTB, onucbiBaeivibix 
flanee 6onee noApo6HO, 3Ta MHCpopMaL;Mfl 

KOM6MHHpyeTOfl O OAHOBpeMeHHO npMHflTbIMM 

UMCppoBbiMM AaHHbiMn 186 b KOHTponnepe 
ypoBHR moli^hoctm 188, yKa3biBaioiAeM ypoBeHb, 
npn kotopom npnHfiTbiM cnrHan 6bin 
nepBOHaManbHO nepeAaH Ana 3aAaHnn 
jioKanbHora MrHOBeHHoro ypoBHfi nepeAaHHoti 
M014HOCTM ao BenuMMHbi, MTo6bi npuH^Ta^ Ha 
cnyTHHKOBOM y3/ioBOM KOHTpone BennHUHa 
6bina npuMepHO nocTOAHHOM, He3aBncnMOM ot 
scficpeKTa 3aMnpaHMfl n 3aTeHeHna. YpoBeHb, 
saAaHHoti Ha BbixoAHOM ycunnTerib 128 
moiuhocth, TaK>Ke mast no J1MHMM 190 Ha 
nepeAaiomuM MyribTunneKcop 112 fliifl 
nepeaaHH Ha cooTBeTOTByioiAMM 6tiok. 

B Mo6i/inbHbix m APyrux paflnoTexHU'-iecKnx 
ycTpoticTBax saMnpaHne, 3aTeHeHne v\ ABneHne 
MHTepcpepeHL(nn nonynaioTCfl npn cny^aMHbix, 
nOTeHL(HaTlbHO Ba>KHblX KpyTbix HSMeHeHnax B 
crapoHy yBennneHMH noTepb Ha TpaeKTopnn. 
flna rapaHTMM bosmokhocth, mto 3aMnpaHne 
6yfleT npepbiBUCTbiM c npneMneMO hh3kmm 
ypoBHeM, npuH^TO o6ecneMHBaTb rpaHML^y 
mollihocth c cyuiecTBeHHbiM AOCTynoM nyTeM 
nepeAann moli^hoctm, KOTopaa HopManbHO 
cocTaBTiseT 10 40 a6 Bbiwe cpeAHero 
Tpe6yeMoro ypoBHfi. Ho 3to BbisbiBaeT 
cooTBeTOTBeHHO yBejiMHeHHyio 9KonnyaTaL(Mio 
6aTapen, BHyTpucucTeMHyio v\ Me>KcncTeMHyic 
MHTepcfiepeHLinK). B cncTeMax c napannenbHbiM 
AOCTynoM m KOflOBbiM ynnoTHeHneM KaHanoB 3a 
cmgt SToro Mo>KeT cHM3HTbcn none3Ha(i oxeMHaa 



flpyruM oTnuMneM cncTeMbi, BbinonHeHHoR b 
npuHi^nnaMM n3o6peTeHna 
i aAanTHBHoe ynpaBneHne, KOTopoe 
HenpepbiBHo noflqep>KMBaTb 
MoiAHOCTb Ka>KAoro nepeAaHHoro cumana Ha 
MUHUManbHOM Heo6xoflHMOM ypoBHe, BbiOTpo 
aAanTupoBaTbCfi m npncnoca6rnBaTbCfl 
AMHaMMMecKM k 3aMnpaHH^M m TonbKO no Mepe 
Heo6xoAMMOCTH. Ka>KAbiM nepeAaT4i^K 
AMCTaHLjuoHHO n3MepaeT bnxoahom ypoBeHb 
CBoero TeKymero curHa^a Ann Ay6nnpoBaHnn 
Aa/ibHero npneMHnKa nyTeM Ao6aBneHna 
nocneAOBaTenbHOCTM flaHHbix c Manofi 

CKOpOCTblO K COCTaBHOMy L^UCppOBOMy 

BbixoflHOMy curHany. Hcnonb3yfi 3Ty 
MHCpopiviaL(nio Hapsfly c n3MepeHHoti cunoti 
npuHAToro curHana m npuHUMan B3anMHOCTb 
noTepb Ha Tpacce, Ka>KflbM KOHeu MO>KeT 
co3flaTb oi^eHKy MmoBeHHofi noTepn Ha Tpacce 
m OTperynnpoBaTb CBofi Bbixofl nepeAaHHoii 
MoiflHOCTn ao ypoBHH, npn kotopom nojiynnTCfl 
npMMepHO nocTOHHHbiH ypoBeHb npuHAToro 
cumana Ha flySnnKaTHOM npneMHUKe HecMOTpa 
Ha Bapnai4nn noTepb Ha Tpacce. 

Ha cpnr.8 (a-h) noKa3aHbi CMHxpoHM3aL(Mfl m 
BpeMeHHbie flnarpaMMbi CMCTeMbi aAanTMBHoro 
ynpaBJieHun b cooTBeTCTBWw c npnHL|nnaMH 
M3o6peTeHna. B stom npwiviepe o6a KOHL^a timhmh 

CBH3M 0603HaHeHbl K3K A M B. llpW Ha3eMHOM 
HHeHCTOM CMCTeMe "A" COOTBeTCTByeT 

nonb30BaTenio, a "B" COOTBeTCTByeT a^ee^HOMy 
y3ny. B cnyTHHKOBOM jihhuh A o6o3Ha , -iaeT 
nonb30BaTens, a B cnyTHMKOBbiM y3en 
ynpaBJieHna; b stom cnynae cnyTHMK npocra 



O 



npeACTaBnaeT co6om noBTopnTenb c 
nocTOHHHbiM ycuneHneM, a ynpaBneHne ero 

BblXOflHOW MOLli,HOCTbK5 ocymecTBnfleTca 3a GHeT 
ypoBHfl curHana, nocnaHHoro Ha Hero. 

B npuMepe, noKa3aHHOM Ha cpur. 8a b 
M0M6HT 192 noTepn Ha Tpacoe Heo>KMflaHHO 
B03pacTaicT Ha "x" fl6, HanpwMep, M3-3a 
npoe3fla MOOMnbHoro nonb30BaTena A no3aflM 
3flaHHfl mjim flpyroro npenaTCTBun b 

HGnOCpeflCTBGHHOM 6nH30CTI/l OT A. 3to 

Bbi3biBaeT yMeHbiueHHe cwnbi ci/imana, 
M3MepeHHoro c noMOLAbio APY nonb30BaTena, 
Ha "x" pjo, KaK nora3aHO Ha cpur. 8b. 

TGJieMGTpHHSCKM M3MepeHHbie A3HHbie B 

MOMeHT 192, noKa3aHHbie Ha cpur. 8c, 
yhca3biBaioT, hto ypoBeHb, npn kotopom stot 
ci/iman 6bin nepeflaH ot B, He H3MeHi/inc?i, 
KOHTponnep 188 ypoBHH moi^hoctm npon3BOflHT 
BbHHTaHne ypoBHfl TeneMeTpuHecKM 
nepeAaHHoro cumana m paccMOTpeHHoro, 
ypoBHfl npwHBToro ci/imana n BbNi/icnfieT 
HannMne B03pacTaHna b "x" fl6 Ha TpaccoBbie 
noTepn. CooTBeTCTBeHHO oh yBenMMMBaKDT 
BbixoflHOM ypoBeHb ci/imana Ha "x" fl6 b MOMeHT 



BpeMC 



192. h 



>Ke BpeMfl flo6aBraeT 3Ty nHcpopMau,mo k 
CBoeMy KaHany cocTOflHwa. 

3tot cumaji nepeflaeTca Ha B m npn6biBaeT 
nocne BpeMeHM npoxo>KAeHi/ifl T, KaK noKa3aHO 
Ha cpur. 8e. [~lpneMHHK B BocnpuHUMaeT ci/iman 
nocTOfiHHOM cunbi, noKa3aHHbifi Ha cpur. 8f, ho 
n3BecTHO M3 KaHana Tenen/ieTpi/iHecKHX flaHHbix, 
KaK noKa3aHO Ha cpur. 8g, mto cumaji nocnaH 
Ha Hero npn "+x" a6. lloaTOMy B TaioKe 
BbNucnaeT, hto noTepn Ha Tpacce B03pocnn Ha 
"x" fl6, CooTBeTCTBeHHO peryjinpyeT ypoBeHb 
CBoero BbixoflHoro CMmana, KaK noKa3aHO Ha 
cpur. 8h, m TeneMeTpHMecKH H3MepaeT 3Ty 
HHCpopMaL^nio. 3to yBe/ii/weHHe cumana 
B03BpauraeTon Ha CTaHU,M(o A b MOMeHT 21, KaK 
noKa3aHO Ha cpur. 8e, v\ Tewi caMbiM 
BoccTaHaBJiMBaeTcyi HOMMHanbHaa BenMMMHa 
cumana c 3aflep»<Koti b ABa BpeiweHU xoAa (T). 
TaKUM o6pa30M, ppn Bapwau,mi noTepn Ha 
Tpacce, npoHcxoflflineii b6hm3u ot A, 
KOMneHcau,wa noTepb Ha Tpacce b TOMKe B 
OKa3biBaeTca no cymecTBy MTHOBeHHOM, TorAa 



3aflep>KKH b flBa BpeMeHM xofla, to ecTb 2T. 

Ha cpur. 7 noKa3aHO ycTpotfcTBO Ana 
Bbipa6oTKM Bbi3biBHoro 3anpoca i/i 

AeTeKTMpOBaHMfl 3BOHKOBNX CWTHanOB. 

3BOHKOBbiM reHepaTop 138 Bbipa6aTbiBaeT 
cnrHan 3BOHKa Ha ocHOBaHnn KOAa 
nonb30BaTenn Ana Bbi30Ba c 6jiokom 22 
norb30BaTerifl. flna npneivia Bbi30Ba 3BOHKOBbiPi 
cnrHan fleTeKTupyeTca b cpuKcupoBaHHOM 
cornacoBaHHOM cpuribTpe 198, Hana«eHHOM Ha 
KopoTKOMMnynbCHyio nocneAOBaTenbHOCTb, b 
KOTopofi 3aKnioHeH yHnKaribHbiM koa 
nonb30BaTens. C noMOLAbio stoto Ka>KAbiM 
norb30BaTerib MOJKeT Bbi3biBaTbca BbioopoHHO. 
B Ka^ecTBe flonoriHeHMSi cumajibi 
AeTeKTnpoBaHua 3BOHKa n 3anpoca BbiaoBa 
MoryT ncnorib30BaTbCfi b pe>KHMe onpoc/oTBeT 
Ann o6ecneMeHna HHCpopMau,nn cne>KeHMfl Ha 

Ka>KAOM aKTMBHOM HUM pe3epBH0M 

nonb30BaTene. KypcoBan MHCpopMai^nn 
cne>KeHHfl, aAeKBaTHaa ynpaBneHHK) cpyHKi^MM 
Bbi30Ba, nonynaeTcq nyTeM cpaBHeHws KanecTBa 
curHana, npuHAToro npn pa3nnHHbix pe>KHMax. 
flnq TOHHoro onpeAeneHU^ MecTonono>KeHns 



ycTaHaBJiHBaeT eflMHCTBeHHO 
MAeHTMCpMi^npyeMoe BpeMfl ao apo6m njupuHbi 
nceBflocnyHafiHOM nocneflOBaTeribHOCTM. 
H3MepeHne KpyroBoro BpeMeHU onpoc/oTBeT ot 
AByx mjim Gonee y3noB urn BpeMfl pa3Hnu,bi 
npn6biTun Ha pa3Hbie y3Jibi, AaeT n3MepeHne, 
no3BoriflioLi4ee peiunTb TOHHoe MecTonono>KeHMe 
nonb30BaTerifl. Ha3eMHbie n cnyTHUKOBbie 
nepeAaTHUKM m npMeMHHKH AyBnupyioT cpyHKU.nn, 
cyMMnpoBaHHbie Bbiiue, Ana 6noKOB 
nonbsoBaTenfl. 3aflaB npeflBapnTeribHyio 

MHCpOpMaL4MIO, M3MepeHMe SAHHCTBSHHOTO L4MKTia 

onpoc/oTBeT ot eAMHCTBeHHoro y3na MO>KeT 
nosBonnTb nonyquTb u,eHHyio MHCpopMau,nio o 
MecTOHaxoiKfleHHH nojib30BaTenn. 

KoMaHAHaa nornKa 176 Tao<e noAaeTca Ha 
npneMHMK 180 APY, cornacoBaHHbiCi 
cpunbTpoBbiii KonbueBOM AeTeKTop 198, cxeMy 
3axBaTa v\ cne>KeHHfl 178, nepeAaioiAnti 
noKaribHbiti ocu,nnnaTop 162 n reHeparap 138 
3BOHKa fl/if! 3aAaHHfl pa3Hbix pe)KHMOB pa6oTbi. 

SKOHOMMHecKafl ocynrecTBUMOCTb 
Mo6nnbHOM TenecpoHHOM cucTeMbi othocmtcs k 
pflAy nonb30BaTene£i, KOTopue MoryT eio 
o6ecneHMBaTbCfl. flByMfl Ba>KHbiMM 
orpaHUMeHUHMM Ha huctio o6ecneHHBaeMbix 
nonbsoBaTenetf ^bji^iotc^ scpcpeKTMBHOCTb 
Mcnonb30BaHHH ninpnHbi nonocbi n K.n.A. 
moiahoctm. Mto KacaeTcs aCpCpeKTHBHOCTM 
Mcnonb30BaHnn LunpnHbi nonocbi KaK b 
HaseMHbix ^neucTbix, TaK m b Mo6nribHbix 
cnyTHMKOBbix sneiweHTax, pacnpeAeneHne 
MacTOTHoro cneiapa SBnseTCfl crporo 
orpaHnneHHbiM cpaKTopoM. Mepbi, 

npeAnpuHMTbie b M3o6peTeHHn pf\n 
MaKCHMUsaL^nn scpcpeKTMBHOCTn ncnonbsoBaHUfi 

UJMpMHbl nOJIOCbl, BKJllOHaKJT B ce6fl 

ncnorib30BaHne napanneribHoro AOCTyna b 
cucTeMax c koaobum ynnoTHeHneM KaHanoB, 
KOTopuW o6ecne4HBaeT Ba>KHoe yBennHeHne 
scpcpeKTMBHOCTM ncnonb30BaHHfl cneKTpa <A 
6onee bwcokh^ KoacpcpML^neHT noBTopHoro 
ncnorib30BaHHH KOCMnnecKOH nacTOTbi, AaeT 
B03M0>KH0CTb ncnonb30BaTb MeHbiiiMe JiyHH 
cnyTHMKOBOM aHTeHHbi. Hto KacaeTcw 

SCpCpeKTHBHOCTH MOli(HOCTH, KOTOpaH HBJ1HSTCP 

maBHbiM cpaKTopoM flna cnyTHUKOBbix 

MOBunbHblX J1MHMM CBS3M, TO MOIHHOCTb 

MCTOHHUKa cnyTHMKOBoro nepeAaT'-iMKa Ha 
Ka>Kfloro nonb30BaTena MHHHMH3npyeTCfl 3a 
CMeT Mcnonb30BaHna KOAnpoBaHns c npnMbiM 
ncnpaBneHMeM ohjm6ok, hto, b cbok) OMepeflb, 
OKa3biBaeTcn B03MO>KHbiM 6naroAapfl yKa3aHHoii 
Bbiiue TexHonor/iH napannenbHoro AOCTyna 
pacnpeAeneHHoro cneKTpa n 3a CMeT 
ncnonb30BaHna OTHOcnTenbHO BbicoKoro 
ycujieHUfi aHTeHHbi Ha cnyTHUKe. 
napannenbHbiti AOCTyn n KOAnpoBaHne c 
npsMbiM ncnpaBneHHeM ohih6ok M3BecTHbi b 
TexHUKe m 3Aecb He npnBOAflTca nx 
noflpo6HOCTH. 

Tenepb 6yAeT noApo^HO paccMOTpeH 
pe3ynbTaT scpcpeKTHBHOCTM ncnonb30BaHMfi 
iiinpnHbi nonocbi. TnaBHbiti BKnaA 
napannenbHoro AOCTyna/pacnpeAeneHMfl 
cneKTpa b scpcpeKTMBHOCTb cneKTpa 
HenocpeACTBeHHO othochtca k KOHU,enu,nn 
flMencToro "crycTKa". B cyiAecTBywiAeM 
TexHonornn napannenbHoro AOCTyna c 
nacTOTHbiM pa3AeneHneM unu pa3AeneHneM bo 
BpeMeHU AaHHoe nacTOTHoe nnn BpeivieHHoe 
pacnpeAeneHne ao^>kho 6biTb 3aiAHL^eH0 ot 
MHTepcpepeHi^MM ot 6nn>KHnx meeK ot 
nonb30BaTens Ha oahom h tom >Ke ^acTOTHOM 
cy6Anana30He. B 3aBncnMOCTM ot CTeneHU 



O 



Heo6XOAMMOM 3ai^HTbl MO)KeT 0Ka3aTbCS 

HyxHbiM ycTpaHeHne noBTopHoro 

ncnonb30BaHMfl "X" MacTOT HMewKH Ha pnp,e 
meeK N, OKpy>KaioLAHX "X". 3to hmcho 
Ha3biBaeTC^ "pa3MepoM crycTKa". nocKOJibKy 
Ka>KAafl mema Mower Tenepb ucnonb30BaTb 
TonbKO oflnH N-biCi H3 o6LAero m/icna 
paonpeAeraeMbix KaHanoB, npn Bcex npoMux 

paBHblX yenOBHflX, MO>KHO OTMeTMTb, HTO 
"KOSCjDCjDMLlMeHT nOBTOpHOTO HCnOJlb30BaHMfl 

HacTOTbi" n acpcpeKTMBHOCTb cneKTpaiibHoro 
ncnonb30BaHMfl nonnioTon o6paTHO 
nponopi4MOHanbHbiMM pa3Mepy N crycTKa. 

noneBbie ncnbiTaHMfl MynbTMnneKCHbix 
Ha3eMHbix flnencTbix OMGTeM c MM pa3flereHneM 
HacTOTbi, cmotph MaKAOHanbA BT. flqeeMHaq 
KOHL4enL4na, TexHUHecKMM >KypHan cucTeM Eenn, 
c. 15, AHBapb 1979, noKa3ann, mto 
oooTHomeHne cuman-MHTepcpepeHLiMfi b 17 ao" 
mjih nymue TpeoyeTca pf\n xopoiueCi nnn 
otjimmhom CTeneHU BoonpuflTMfi KaqeoTBeHHO 
Ana 6ojibiuMHCTBa cnyiuaTenefi. 3to b 
KOM6nHau,nn c M3yHeHneM pacnpodpaHeHUfl m 
3aMnpaHna npi/iBeno k BbiBOAy Kpi/iTepmi, 
3aKriK)HaiomerocH b tom, mto pa3fleneHne Me>Kfly 
coKaHanbHbiMi/i nroii^aAKaMM A°n>KHO 6biTb no 
MeHbiuefi Mepe b 6,0 pa3 6onbiue 
MaKCMManbHoro pacoTOflHua ao nonb30BaTen?] b 
npeAenax smeflKM, ncnonb3yiomew 
BoeHanpaBJieHHbie aHTeHHbi Ha Ha3eMHbix 
y3nax. C u,enb(o AOCTH>KeHMq stoto pa3AeneHna 
pa3iwep crycTKa flonweH 6biTb no MeHbwew Mepe 
N 12 AHeeK Ha crycTOK. TaKUM o6pa30M, mo>kho 
uonojib30BaTb ranbKO 1/12 o6tneM 
pacnpeAenaeMofi eMKOCTH Ha qqetiKy. 

B cnyTHMKOBOM cny>K6e MWHMManbHbifi 
pa3Mep AMePiKM o6paTHO nponopLi,noHaneH 
AnaiweTpy ccpepwHecKoro 3epKana aHTeHHbi 
cnyrHHKa. flna flaHHoro MaKcwvianbHO 
B03MO>KHoro AnawieTpa ccpepi/NecKoro 3epKana 
aHTeHHbi KoiiMHecTBO wvieioiAHXcfl KaHanoB 
CTporo orpaHMHeHO pa3MepoM crycTKa. B 
nnaHOBofi cucTeivie AMSC, Cmotpm 3mio C. E. m 
AP- Mo6wnbHafl cnyTHMKOBasi oncTeivia AMSC, 
TpyAbi KOHcfDepeHi^MM no Moo"nnbHbiM cnyTHMKaM 
HACA, JPL, Maw 1988, acpcpeKTMBHbiM pa3Mep 
crycTKa paBeH 5, n mo>kho ncnonb30BaTb raribKO 
1/5 o6inetf pacnpeAerfleMofi eMKOc™ Ha 
flneCiKy. 

B cucTeMe no AaHHOMy H3o6peTeHHio 
pa3Mep crycTKa paBeH oflHOMy. To ecTb, Ka>Kflafl 
smefiKa ncnorib3yeT OAHy n Ty we noxiHOCTbio 
paonpeAeneHHyK) nacTOTHyio nonocy. 3to 

B03MO)KHO nOTOMy, HTO MMeiOTCS CI/tflbHbie 

CBOMCTBa OTKnoHeHMfl MHTepcpepeHi^nn 
pacnpocTpaHeHHoro cneKTpa b TexHonornn 
KOAOBoro napannenbHoro pa3AeneHwa 
MHoroKpaTHoro A°CTyna. ScpcpeKT 

nonb30BaTeneM b CMe>KHbix aneiiKax, 
nononb3yioLAMX OAHy u Ty >Ke nonocy 
Ka^ecTBeHHO He OTnunaeTCfl ot APyrux 
norib30BaTeneM b to£i >Ke meme, Tan. mto mtokct 
npHHMMaTbcn bo BHMMaHne b KanecTBe 

3CpCpeKTMBHOrO CHH>KeHMfl HHCfia 

nojib30BaTeiieM, flonycTnMoro b npeAenax 
metim. HaKonnTenbHbiM scpcpeKT ot Bcex noMex 
Apyrux nneeK MoxeT 6biTb Bbwi/icneH npi/i 
AonyiAeHMM oahopoahow nnoTHOCTM 
nonb30BaTeneM n 3aKOHe ocna6neHnsi o 
paccTOAHweM, cooTBeTCTByioiAMX cnynaio 
Ha3eMHoro pacnpeAeneHUfl nnn cnyTHMKOBOM 
KapTMHe M3nyHeHM?i. flenaq TaK, mo>kho HatiTH 

K03CpC)3HI4MeHT yMHO>KeHMfl flnfl COOTHOLLieHUfl 

Bceti MHTep4>epeHi4nu k BHyTpus^-ienGTOM 
nepBUHHOti HHTepcpepeHL(nn b 1 ,4 flna 



Ha3eMHoro pacnpeAeneHna n 2,0 Ana 

CnyTHMKOBOM CMCTeMbl. 3T0T K03Cp4)HLlMeHT 
MOSKeT 6blTb nOflC4MTaH K3K MHOKMTenbHbIM 

SKBMBaneHT Ann 3qbc)3eKTHBHoro pa3Mepa 
crycTKa b cucTeMe napannenbHoro AOCTyna c 
koaobhm pacnpeAeneHneM. TaKUM o6pa30M, 
OKOHHaTenbHO WMTaeTGfl, hto no cpaBHeHnio c 

APyrHMH CMCTeMaMM Mbl HaXOAUM KOSCpCfcHLlMeHT 

MHoroKpaTHoro ncnonb30BaHHfl HacTOTbi v\nv\ 

K03C})Ct)HL(HeHTbl 3Cf)Ct)eKTMBH0CTH 

McnonbsoBaHun nonocbi o6paTHO 
nponopL^MOHanbHbiM scpcfieKTMBHOiviy pa3Mepy 
crycTKa b cooTHOweHUflx: 0,71 0,5 0,2 0,08 
Ann cooTBeTCTBeHHO Ha3eMHofi flHewoTOM 
cocTaBnaioiAeti n3o6peTeHMfi, cnyTHMKOBOM 
q^encTOM cocTaBnaioiAeM n3o6peTeHna, 
KOHi^eni^MH Mo6nnbHOM cnyTHUKOBOM AMSC n 
ceroflHflLUHew Ha3eMHofi AHeMCToCi TexHonoran. 
BTOpbIM CMnbHO OrpaHMHeHHbIM npoAyKTOM B 

cnyTHMKOBbix nnHnax CBfi3M ^Bn^eTcq 
cnyTHMKOBan nepBMMHan 9Heprns, rnaBHbiw 
KOMnoHeHT Beca cnyTHUKa cbh3h, a nosraiviy m 
maBHoro <$aKTopa, onpeAenaioiAero OTonMOCTb 
cnyTHMKa. B ochobhom b cncTeMax Tuna 3Toti 
nwHHi/i CBflsn Ha seMnio k MHAMBHAyanbHbiM 
nonbsoBaTenflM ABnaioTCfl caMbiMn MoiAHbiMM 
noTpe6nTen^MM h, TaKMM o6pasoM, Ana 
orpaHnneHHofi moiahoctm cnyTHMKOBoro 
MCTOMHMKa MoryT o6ycnaBni/iBaTb 

orpaHUHHTenbHbifi cfsaKTop npn onpeAeneHnn 
Hucna nonbsoBaTeneM, KOTopbie MoryT 
o6cny>KHBaTbCfl. TaKMM o6pa30M, Ba>KHO 
paspa6oTaTb cucTeMy c pacneTOM Ha 
MUHUManbHyio noTpe6Hyio MoiAHOCTb flnn 
nonbsoBaTena. 3to Tpe6oBaHne aflpecyeTcn b 
M3o6peTeHun no HeTbipeM HanpaBneHMHM. B 
M3o6peTeHnn cucTeiwa pacciwaTpuBaeT 
ncnonb30BaHne Han6onbLuero AOCTM>KMMoro 
ycuneHHfl aHTeHHbi cnyTHHKa. B oahom npniwepe 
peariM3aLiMM npeAycMOTpeHO yonneHne 
moluhocth nopnA^a 45 a6 v\ niupnHa nyna OKono 
oflHoro rpaflyca b L-nonoce, 3to MO>KeT 6biTb 
ocymecTBneHO aHTeHHofi pa3MepoM npnMepHO b 
20 m. AHTeHHa, HMeioLLiaa napaSonn'-iecKnti 
OTpa>KaTenb co OMemeHHoPi CBH3bio, 
HaxoA^meticfl b noKanbHoii o6nacTH 
pecfcneKTopa, ncnonb3yerefl b APyroM npniviepe. 
flnaivieTp iuaM6bi pecfineKTopa cocTaBnneT 
npniviepHO 20 m m b S-nonooe Ana Ka>KAoro nyna 
nonynaeTcn iunpnHa npnMepHO 0,4 °. 

Bo-BTopwx, 3a OMeT nononb30BaHi^q 
TexHonornn pacnpefleneHHoro cneicrpoAocTynHO 
Bbicorae ycuneHne c o^eHb HH3Koti CKopocTbio 
KOAnpoBaHna 6e3 niTpacpa b npeAenax 
yBennneHHOii 3aH^TOCTH mnpuHbi nonocbi. 

B-TpeTbnx, b cuoTewie ncnonb3yerefi 
KaHanbHoe 6nTOBoe pa3AeneHne 

KaHanoB/npoi4ecc, oopaTHbii* pa3AeneHnio, oamh 
Tun KOAOBoro BpeMeHHoro pa3HeceHMfl pf\n 
o6ecneHeHM^ ycuneHMfl molahocth npoTMB 
Hyneii rny6oKoro 3aMnpaHnq. 3to AaeT 

B03MO>KHOCTb pa60TaTb npH OTHOCMTenbHO 
HM3KOM OTHOliieH/IH 6MTOBOM SHeprMM K 

nnoTHOCTM ujyMa nop^AKa 3 a6. 3to, b oboio 

o^epeAb, OTpa>KaeTC5i b MUHMManbHbix 

TpeBoBaHMSix k molahoctm onyTHUKa Ann 
noTpe6nTenfi. 

B-4eTBepTblX, AByCTOpOHHUM aAanTMBHbIM 

cpa30Bbifi KOHTponb, onucaHHbiM paHee, 
ycTpaHaeT o6bNHyio npaKTMKy HenpepbiBHOM 
nepeAa^n Ha ypoBHe moiahootm, KOTopbifi Ha 10 
40 a6 Gonbiue, neM Tpe6yeToa 6onbinyio 4acTb 
BpeMeHU c Lienbio o6ecne , -ieHHfi 3anaca Ana 
npMcnoco6neHnn k HeMaoTbiM rny6oKHM 
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B Aono^HeHne k nepeHMcneHHbiM Bbiiue 
npewMymecTBaM cncTeivia MynbTunneKCHoro 
KOflOBoro pa3AeneHHfl HMeeT cneflyioL^ne 
Ba>KHbie npenMymecTBa b AaHHoi* cucieMe. 
MucToe BpeMfl. KorAa HeKOTopbie W3 KaHanoB Ha 
ucnonb3yK>TCfl, no3BonaeT CHi/i3MTb cpeflHUM 
cpoH HHTepcpepeHU,nn. flpyrnMM cnoBaMM, 
onoTeMa rpaL^M03HO neperpy>KaeT v\ 
HeAorpy>KaeT. CncTeivia ooecnennBaeT rn6KOCTb 
CKopocTefi 6a30BOM nonocbi, b 

npOTMBOnOJ10>KHOGTb GMCTeMaM HaGTOTHOrO 

ynnoTHeHna cumanbi, MMeioLAue pa3Hbie 
CKOpOCTM ochobhom noiiocbi, MoryT ynnOTHflTbCfl 
BMecTe Ha cneu,wanbHofi ocHOBe 6e3 cno>KHbix, 
3apaHee cocTaBneHHbix n orpaHMHUTerbHbix 
nnaHOB pacnpeAeneHns cy6Anana30Ha. He Bee 
nonb30BaTern Hy>KflaioTCf] b oahoCi i/i tom Me 
CKopocTM ochobhom nonocbi. npo6neMy 
KOHTpora ookobux nenecTKOB cnyTHMKOBOM 
aHTeHHbi mo>kho cymecTBeHHO ocna6MTb. 
YKa3aHHbie nwcnoBbie noKa3aTenw BHeaqeeMHOM 
WHTepcpepeHU,nu noKa3biBaioT, hto mokho 
scpcjDGKTMBHO npeHe6peraTb oikjimiomm 6oKOBbix 
nenecTKOB. naparinenbHbie KOflOBbie noBTopHbie 
Ha3HaMeHna (T.e. noBTopHoe ncnonb30BaHi/ie 
OAHoro m Toro >Ke KOAa pacnpocTpaHeHna) 
ocyii(ecTBHMbi TonbKO c oahum pa3AeneHneM 
nyna. Oah3ko, nocKonbKy i/iMeioTca 
AeiioTBMTenbHO (T.e. coflepwaLnwe cfca^POBaHwe 

KaK CpeAOTBO C03flaHHfl He3aBHCHMblX KOflOB) 

HeorpaHMMeHHoe hmc/io koaob KaHanoB, 
o6nerHa(OTC?i TpeooBaHHH no 
npocTpaHCTB6HHOMy pa3AeneHMK); HeT 
Heo6xoAMMOCTM noBTopHO nononb30BaTb AOCTyn 
k oflHOMy m TOMy Ke KaHany, to ecTb koa 
paonpooTpaHeHUfi. 

C noMoii^bio onucaHHbix Bbiiue cfjaKTopoB 

KOHCTpyKL(HH CUCTeMa B COOTBeTOTBMM C 

H3o6peTeHneM no3BonaeT co3flaTb rn6Kyio 
B03MO>KHOOTb o6ecneHeHna oneAyNDLU,MX 
AononHMTeiibHbix KOCMMHecKMX cny>K6: 

BblCOKOKaMeCTBeHHafl, BblCOKOMHTeHCMBHaSI 

cny>K6a penn n ashhux; cpuKonMnne 
(cTaHAapTHaa rpynna 3, a TaroKe 
BbiGOKOGKopocTHaa rpynna 4); AByxcTopoHHee 
coo6meHne, to ecTb o6MeH AaHHbiMn Me>KAy 

MOO"HJlbHblMH TepMUHanaMU G H3MeHflK)mHMMCfl 

CKopoGTflMu; aBTOMaTHMecKoe onpeAeneHne 
nono)KeHUfl v\ coo6meHue b npeflenax 
HeGKonbKnx C0T6H cpyraB; cnpaBOHHWK no 
oenbOKMM TenecpoHaM; nacTHbiM oecnpoBOAHotf 
o6MeH. 

npeanonaraeTCfl, hto cnyTHMK 6yAeT 
ncnonb30BaTb reocTaL^noHapHbie opGnTbi, ho 
sto He aBnneTon orpaHMMeHMeM. H3o6peTeHne 
no3BonaeT TaKwe paooraTb v\ Ha flpyrux 
op6nTax. CeTeBOM ynpaBnaroLAwii u,eHTp 12 
cucTeMbi npeAHa3HaneH ppn HopMarbHoro 

Bbl6opa TOTO, K3K0L1 CnyTHHKOBblM MTIM Ha3eMHblil 

y3en oyAeT Bbi6paH nonb30BaTejieM a™ cbs3h. 
B APyroM npuMepe b KanecTBe A°nojiHeHHH 
norb30BaTenb mojkbt 3anpocnTb Bbi6op Me>KAy 

CnyTHMKOBOM JlMHHefi CBH3H MflM 

HenoopeACTBeHHoti 3eMHoti nnHneti b 

3aBMGMMOCTM OT TOTO, Ha K3K0M H3 HUX MMlL(e 

0Bfl3b, v\nv\ >Ke MO>KeT OAenaTb 3anpoc Ha 

OCHOBaHHH APy™X Tpe60BaHHfi K GBA3M. 

XoTfl 6bin oni/icaH onyTHMKOBbiii y3eri, He 
npeAnonaraeTGfi, hto sto ABnaeTCfl 
eAUHCTBeHHbiM opeAGTBOM o6eGne4eHna 
Ha3eMHon cny>K6bi. B Gnynae Korfla cnyTHMK 
Bbiiuen H3 CTpoq unu He MO>KeT o6eoneMHTb 
HyxHbiM ypoBeHb o6cny>KHBaHHfl no APyruM 
cooepaxeHMfiM, Hanpmviep, cnyTHMK 3amyiueH 
npoTMBHMKOM, caMoneT Mjin Apyroe HaA3eMHoe 



TpaHcnopTHoe cpeACTBO MO>KeT 6biTb 
npuBneneHO pf\s\ o6ecneHeHHfi onncaHHbix 
cpyHKi^MM cnyTHUKa. "Ha3eMHbie" y3fibi, 
onucaHHbie Bbiiue, MoryT paononaraTbca Ha 
3eNine win b BOAHbix 6accewHax Ha 
noBepxHOOTM 3eivinn. flonojiHMTenbHO k STOMy 
xoTfl m noKa3aHbi nonb30BaTenn, HaxoAflmnecn 
Ha aBTOMo6nnflx, MoryT cymecTBOBaTb n Apyrne 
nonb30BaTenn. HanpuMep, cnyTHMK MO>KeT 6biTb 
nonb30BaTeneM cucTeMbi ppn oba3m onrHanoB, 
KaK m cyAHO Ha Mope v\ neiiinii nonb30BaTenb. 

Xoth noKa3aHbi HecraribKO cpopM 
peann3aL^nn M3o6peTeHna, ohsbmaho, hto MoryT 
6biTb npon3BeAeHbi pa3nnHHbie MOAncpMKaL(MM 
6e3 OTXOAa ot o6"beMa n OMbiona n3o6peTeHnn. 
B cooTBeTCTBMM c 3TMM He npeAnonaraeTCfi, 
HTo6bi n3o6peTeHne 6bmo orpaHnneHO, Kpoiwe 
KaK npunaraeMOM cpopMynoM. 

(t>opMyna 1/1306 peTeH fin: 

1. CoTOBan cucTeMa CBA3M, coAepxamaa no 
MeHbiueM Mepe oamh KOCMMHecKMM y3en c 

B03MO>KHOCTblO CB33U eTO C MHO>KeCTBOM 
CnyTHMKOBblX HHeeK CBH3H, BbinOflHeHHblM B 

BMAe npHeMonepeAaioL^ero 6noKa, 

ooeAMHeHHoro c aHTeHHoti, no MeHbiiien Mepe 

OAHy HaSeMHyiO CTaHL(HIO C B03MO>KHOCTblO 
CBA3M C MHO>KeCTBOM Ha3eMHblX AHeeK CB33M, 

BbinoriHeHHyio b BHAe npneMonepeAaioiiiero 
6noKa, coeAHHeHHoro c aHTeHHoPi n 

MHO>KeCTB0M a60H6HTCKHX CTaHU,MM, npM 3TOM 

a6oHeHTCKne CTaHL^nn coeAMHeHbi c HaseMHbiMM 

CTaHUMHMM H KOCMMHeCKHMM ySfiaMH 

nocpeACTBOM dhhum cbash, OTnuHaioLAanca TeM, 
hto aHTeHHa KOCMnnecKoro y3na BbinonHeHa 
MHorofiyneBOM, a npneMonepeflaioLUMti 6noi< 
KOCMHHecKoro y3na BbinonHeH c 
MHorocTaHi4H0HHbiM flocTynoM n koaobhm 
pa3AeneHneM cnmanoB b 3aflaHHOM nacTOTHOM 
Anana30He m B03MO>KHOCTbfo ncnpaBneHUfl 
oujm6ok, npn gtom aHTeHHa KOCMnnecKoro y3na 
BbinonHeHa b BHAe OTpa^caTenn, b cpoKanbHoR 
nnocKOCTM KOToporo pacnono>KeH 

MHorosneMeHTHbiM H3nyHaTenb, a 

npneMonepeAaioiAnti 6noK Ha3eMHoti CTaHUHH 
BbinoriHeH c MHorocTaHL(noHHbiM AOCTynoM n 
KOAOBbiM pa3AeneHneM KaHanoB b 3aA3HHOM 
nacTOTHOM A^ana30He. 

2. CoTOBafi cucTeMa CBn3M, coAep>Kaii(a5i no 
MeHbiueiJi Mepe oamh KOCMMHecKMM y3en c 

B03MO)KHOCTblO CB33H eTO C MHOKeCTBOM 

cnyTHMKOBbix HHeeK cbash, BbinonHeHHbiti b 
BHAe npneMonepeAaiou4ero 6noKa, 

coeAMHeHHoro c aHTeHHofi, no MeHbiuefi Mepe 

OAHy Ha3eMHyiO CTaHL(HIO C B03MO>KHOCTblO 
CB33M C MHO>KeCTBOM Ha3eMHblX AHeeK CB33M, 

BbinoriHeHHyio b bi/ias npHeMonepeAaiomero 
6noKa, coeAHHeHHoro c aHTeHHOM, v\ MHO>KecTBO 

a60HeHTCKMX CTaHL^MM, npH 3TOM a60HeHTCKHe 
CTaHL(HH COeAMHeHbl C H33eMHblMH CTaHUHflMM u 
KOCMHHeCKMMM y3TiaMH nOCpeACTBOM J1MHMM 
CBA3M, OTTlUHaiOlAaflCfl TeM, HTO aHTeHHa 

KOCMHHecKoro y3ra BbinonHeHa MHoronyneBOM, 
a npneMonepeAaioiAMM 6naK BbinoriHeH c 

MHOrOCTaHL^HOHHblM AOCTynOM M KOAOBbiM 

pa3AeneHKieM CHmanoB b 3aAaHHOM nacTOTHOM 
Anana30He m B03MO>KHOCTbio nonpaBfieHna 
OLUH60K, a npneMonepeAaioiAMti 6tiok Ha3eMHOM 

CTaH14MM BbinoriHeH 0 MHOrOCTaHI4MOHHblM 

AOCTynoM n koaobnm pa3AeneHneM KaHanoB b 
3aflaHH0M nacTOTHOM Anana30He, 

AonoriHi^TenbHO BBeAeH ceTeBoPi KOHTponnep, 

Ka^oii Ha3eMHOM CTaHL^wew nocpeACTBOM 
ynpaBJiflK>mnx nmm atia Bbi6opoHHoro 
pacnpeAeneHna cba3h c a6oHeHTCKMMH 



CTaHL^MflMH. 

3. CucTeMa no n.2, OTniwaioLflaflCfl TeM, hto 
aHTeHHa KOCMi/inecKoro y3na BbinonHeHa b BMfle 
OTpa>KaTerfl, b cpoKanbHofi nnocKoc™ KOToporo 
pacnonoweH MHoroaneMeHTHbiw H3nynaTenb. 

4. CucTeMa no nn.1 3, omnHaioLnaflCfi tsm, 

HTO flOnOJlHHTejlbHO BBefleHO GpeflCTBO 

onpefleneHHH MecTonono>KeHHfl Bbi6paHHoro 
a6oHeHTCKoro 6noKa, pacnono>KeHHoe nnoo Ha 
KOCMi/mecKOM y3ne, ni/i6o Ha Ha3eMHofi CTaHL|wu, 
nw6o Ha ooohx y3Jiax. 

5. CucTeMa no n.4, OTnHHaioiflascfl TeM, hto 
cpeflCTBO onpefleneHMH MecTononoweHi/ia 
BbinonHeHO o B03MO>KHOCTbio onpefleneHMfi 

AHetlKM, B KOTOpOM HaXOflHTCfl a60HeHTCKMM 
6J10K. U HHflHKaL4MH MeCTOnonCOKeHWfl AHeWKM. 

6. CucTeMa no nn.1 i/i 2, OTni/inaioLflaflCfl TeM, 
hto aooHeHTCKaa CTaHi^Mfl BbinonHeHa b BMfle 
nepeHOCHoro npi/ieMonepeflaTHMKa o 
HeHanpaBneHHOM aHTeHHOM. 

7. CucTeMa no n.1 i/ini/i 2, OTnuHawinancq 
TeM, hto npneMonepeflamiMMe 6noKM 

KOCMMHeCKMX y3J10B l/l Ha3eMHblX CTaHL^MM, a 

TaK>Ke a6oHeHTCKMX CTaHi^MM BbinonHeHbi 

AByXCTOpOHHMMM, npM 3TOM nepeflar-ii/iKM 
npneMonepeflaK)innx 6jiokob Ha3eMHbix CTamiHM 

W aSOHeHTCKMX CTaHL^WM BbinOJlHeHbl B BMfle 

nepeflaTHMKOB c aBTOMaTi/inecKoPi peryni/ipoBKoti 
moiuhoctm n c B03MO>KHOCTb(o nepeflann 
CBefleHnii 06 ypoBHe cumana, a npneMHMK 
npneMonepeflaioLfli/ix 6/iokob Ha3eMHbix 

CT3HL4MM, a60HeHTCKMX CTaHflMM BbinOTlHeH B 

BUfle npueMHUKa, coflepwaiflero 6noK 
BbifleneHMfi flaHHbix 06 ypoBHe nepeflaHHoro 
CHmana, Bbixofl KOToporo coeflMHeH c bxoaom 
6noKa cpaBHeHMfl, flpyrofl Bxofl KOToporo 
coeflUHeH c BbixoAOM 6Ti0Ka M3MepeHMfl ypoBHfl 
BxoflHoro onmana, npuneM Bbixoa 67i0Ka 
cpaBHeHna flBnaeTca BbixoflOM "ynpaBneHne 

MOLflHOCTblO" npweMHUKa. 

8. CucTeMa no n.1 v\nv\ 2, OTnMHaioiflaflCfl 
TeM, hto aHTeHHa KOCMnnecKoro y3/ia 
BbinonHeHa c mnpuHoR fluarpaMMbi 
HanpaBneHHOCTM b TOHKe npneMa nopqflKa 200 
500 km b nonepeHHUKe. 

9. CucTeMa no n.8, OTnHHaioLflaacfl TeM, hto 
aHTeHHa KOCMnnecKoro y3na BbinonHeHa c 
LunpuHOM fluarpaMMbi HanpaBneHHOc™ MeHbiue 
1° 



10. CucTeMa no nn.1 3, OTnHHaioiflascfl TeM, 
hto 3aflaHHbiM HacTOTHbiM flnana30H pa3fleneH 
Ha HecKonbKO cy6flnana30HOB, npnneM nnHMM 
CBA3M Me>Kfly KOCMMHecKMMM y3naMH 
BbinonHeHbi b BMfle nwHHii, paooTaiomwx b 
nepBOM cy6fluana30He 3aflaHHoro naoTOTHoro 
flnana30Ha, a nnHMM cbh3m Me>Kfly Ha3eMHbiMM 
CTaHL4H3MM BbinonHeHbi b BUfle nnHnti, 
pa6oTaioiflMX bo btopom cy6flnana30He 
3aflaHHoro nacTOTHoro flwana30Ha. 

11. CoTOBaa cucTeMa cbh3m, coflep>KaLflafl 
no MeHbineM Mepe oflMH KOGMMHecKMM y3en, 
oflHy Ha3eMHyio CTaHflMio c 
npneMonepeflaTHMKOM i/i MHO>KeoTBO 
a6oHeHTCKMX OTaHL^nPi, coeflHHeHHbix Me>Kfly 
co6om nocpeflCTBOM nwHHii cba3h, 
OTni/inaicLflaflCfl TeM, hto npneMonepeflaTHMK 

HaSeMHOti CTaHL^HH BbinOnHeH C B03MO>KHOCTblO 

nepeflann n npneMa 3aflaHHofi coBOKynHoc™ 
KOflnpoBaHHbix c napannenbHbiM flocTynoM 
cumanoB pacnpefleneHHoro oneKTpa b 
3aflaHHOM nacTOTHOM flnana30He n 6noKOM 
onpeaeneHMfi MecTonono>KeHMfl a6oH9HTCKOM 
CTaHL^MM, Ka>Kflaa a6oHeHTCKaa CTaHi^Mfl 
coflep>KMT npneMonepeflaTHMK, BbinonHeHHbiw c 
B03MO>KHOCTbio M36npaTenbHoro npHeMa 
3aflaHHOM oflHOM coBOKynHoc™ cumanoB, 
KOflwpoBaHHbix c napannenbHbiM flocTynoM n 

B03MO>KHOCTblO M36npaTenbHOM CB33M C 

npneMonepeflaTHMKOM Ha3eMHoti CTaHi4nn. 

12. JlnHMfl CBJ13M, coflepxamaa nepBbiw h 
BTopoti npneMonepeflaTHUKM, cocToainne H3 
nepeflaTHUKOB n npneMHUKOB, 
flByCTOpOHHUMM, OTnuHaioiiiaflcn 
nepeflaTHMKM BbinonHeHbi 
perynwpoBKi/i ypoBHfl molahoctm m nepeflann 
MHcpopMaLjun 06 ypoBHe cnrHana, a npneMHMKM 
BbinonHeHbi b BMfle 6noKa pa3fleneHna flaHHbix 
no ypoBHio nepeflaBaeMoro cumana, 6noKa 
M3MepeHMfi BxoflHoro CMTHana, 6noKa 
cpaBHeHMfl ypoBHfl n3MepfleMoro CHmana c 
npuHJiTbiMM flaHHWMH 06 ypoBHe n 6noKa 
ynpaBneHMfi ypoBHeM BbixoflHofi moiuhoctm 
nepeflaTHHKa, npuneM Bxofl 6noKa pa3fleneHMfl 
flaHHbix noflKmoneH k Bxofly 6noKa opaBHeHns, 
flpyroti Bxofl KOToporo noflKmoneH k Bbixofly 
6noKa n3MepeHMfl ypoBHfl BbixoflHoro CHmana, a 
Bbixofl 6noKa cpaBHeHMfl ABnaeTCfi BbixoflOM 
"ynpaBneHne MoiflHOCTbio" nepeflaTHHKa. 
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b RCV'D SI6. STR 
2 RCV'D TM B PWR . 
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A TX PWR . 
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f RCV'D SIG STR • 
g RCV'D TM A PWR . 
tl B TX PWR . 
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